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AN ECOLOGICAL ANALYSIS OF MIGRATION PATTERNS 
IN NORTH DAKOTA AND SOUTH DAKOTA 
Abstract 
HADLEY GERALD KLUG 
Under the supervision of Dr. Marvin P. Riley 
An analysis of socioeconomically defined ecological areas 
through the replication of the patterned factorial design developed by 
Loeb! at the University of Missouri-Columbia. 
The major emphases of the study were to: (1) delineate homo­
geneous, although not necessarily contiguous, social areas using the 
patterned factorial design; (2) determine the capability of the 
previously delineated social areas to account for significant amounts 
of variation in residually measured net migration; (3) compare the 
procedures and results of the present study with those of Loebl's work. 
The study region consists of the states of North Dakota and 
South Dakota. The wtits of analysis are the 120 counties contained 
within the two-state region. 
Use is made of secondary source data from the 1970 Census of 
Population and Housing for the selection of variables employed in the 
delineation of social areas in an effort to provide insight into the 
socioeconomic structure of the population. 
The major findings and conclusions of the study were: 
1. By utilizing the patterned factorial design a limited 
number of significantly loaded variables distributed among 
iii 
three factors (dimensions) were generated which accounted 
for 89.4 percent of the total variation in county social 
structure. 
2. The quartile indexing procedure employed as an integral 
part of the patterned factorial design arranged the social 
areas along a continuum ranging from those areas exhibiting 
characteristics of relatively stable populations to those 
with characteristics of dynamic or potentially changing 
populations due to natural increase (decrease) and/or net 
migration. 
3. When the previously delineated social area� were used to 
account for variation in net migration patterns among counties 
between social areas, it was found that the method used 
failed to account for significant amounts of variation in net 
migration until both the extent and direction of migration 
were taken into account. This is probably, in part, attribut­
able to the extreme degree of homogeneity found in the 
population of the study region. 
4. Comparison of the findings of the present study with 
those of the Missouri study resulted in similar variable 
identification. However, the distribution of the variables 
among the factors (dimensions) was unique to the North Dakota­
South Dakota study region. Fewer social areas were delineated 
with the majority of these falling toward the mid-point of 
iv 
\ 
the index range. There was also a marked inability to account 
for significant variations in migration patterns among 
counties between social areas as compared with the Missouri 
study. 
V 
AN ECOLOGICAL ANALYSIS OF MIGRATION PATTERNS 
IN NORTH DAKOTA AND SOUTH DAKOTA 
This thesis is approved as a creditable and independent 
investigation by a candidate for the degree, Doctor of Philosophy, and 
is acceptable as meeting the thesis requirements for this degree. 
Acceptance of this thesis does not imply that the conc�usions reached 




Grateful appreciation is expressed to the following persons 
for their assistance and encouragement during the preparation of this 
dissertation: 
Dr. Marvin P. Riley, dissertation advisor; 
Dr. James L. Satterlee, Head of the Department of Rural 
Sociology; 
Dr. Robert M. Dimit and Dr. Robert T. Wagner, faculty 
members in the Department of Rural Sociology; 
Dr. Rodney Bell and Dr. Rex Helfinstine, members of the 
advisory committee; 
Mrs. Eileen Tanke, typist; 
Dr. and Mrs. Harlan L. Klug, my parents, for their invaluable 
assistance in editing the preliminary drafts; 
Dr. Barbara K. Redman, for her enabling grant-in-aid and her 
continuous encouragement and support; 
Carolann, my wife, without whose patience and forbearance this 
dissertation would not have been possible. 










TABLE OF CONTENTS 
STATEMENT OF THE PROBLEM AND OBJECTIVES • 
Introduction • • • • • • • •  
Statement of the Problem 
The Importance of the Problem 
Objectives of the Study • • •  
Definitions • • • • • • • • •  
Organization of the Dissertation 
REVIEW OF LITERATURE . . . . . . 
Human Ecology . • • • • • • • • • • 
Human Ecology and Sociology . • • • • •  
The Development of Social Area Analysis 
and Factorial Ecology • • •  
Swnmary of Literature Review • • • • 
THEORETICAL FRAMEWORK • • 
Social Area Analysis • •  
Ecological Correlation • • •  
Ecological Analysis and Migration • 
Theoretical Propositions and Hypotheses • 
METHODOLOGY . 
Variable Categories • • • • • • • •  
Study Area • • • • • • .• 
Unit of Analysis • • • • •  
The Procedure for Factor Analysis • 
The Procedure for Social Area Analysis 
The Procedure for Analysis of Patterns of 
Net Migration • • • • • • • 
Comparisons With The Missouri Study • • •  
DELIMITATION AND ANALYSIS OF SOCIAL AREAS • 
Introduction • • • • • • • • • • • • • 
Isolation of Factors and Significant Variables 
Factor Labeling • . • • • • • • • • • • • • • • • 
Variable Standardization and Index Construction • 
Social Area Analysis • • • • • • • • • 
Social Areas and Demographic Change . 
SUillIIlary • • • • • • • • • • • • • • • • • • • 
ANALYSIS OF MIGRATION PATTERNS 
Introduction • • • •  
Analysis of Migration . 











































RESULTS OF ANALYSIS AND COMPARISON WITH THE 
MISSOURI STUDY • • • • • • • • • • • • • • • 
Introduction • • • • • • • • • • • • • •  
The Results of Patterned Factorial Design 
Analysis • • • • • • • • • • • • • • • • • 
The Results of Analysis of Migration With 
Respect to the Social Areas Delineated • • 
The Results of Hypothesis Testing . 
Comparisons With The Missouri Study . 
SUMMARY, CONCLUSIONS, IMPLICATIONS AND 
RECOMMENDATIONS • • • • • • • • • • • • 
Summary of the Research Problem, Objectives, 
. . 
. . . 
. . . 









and Design • • • • • • • • • • • • • • • • 9 7 
Major Findings and Conclusions • • • • • • • 101 
Implications of the Study . • • • • • • • • • 106 
Reconnnendations for Further Study . • • • • . • • •  107 
SELECTED REFERENCES 
APPENDIX I • • • • • •  
APPENDIX II • • • • •  
. . . . . 109 
114 
1 30 
LIST OF TABLES 
Table 
I .  INITIAL VARIABLES SUBJECT TO FACTOR ANALYSIS 
II. CLASSIFICATORY TYPOLOGIES OF MIGRATION • 
III . ECOLOGICAL FACTORS IN THE NORTH DAKOTA-
SOUTH DAKOTA STUDY AREA, 1970: VARIABLE 
LOADINGS ON THREE FACTORS • • • • • • • • • 








INDEX SCORES FOR EACH DIMENSION AND COUNTY • 
SOCIAL AREAS OF NORTH DAKOTA-SOUTH DAKOTA 
STUDY AREA, WITH COMPONENT COUNTIES 
COUNTIES CLASSIFIED FOR THE RESPECTIVE GROUPS 
OF MIGRATION PATTERN TYPE I . . . . . . . 
COUNTIES CLASSIFIED FOR THE RESPECTIVE GROUPS 
OF MIGRATION PATTERN TYPE II . . . . . . . 
COUNTIES CLASSIFIED FOR THE RESPECTIVE GROUPS 
OF MIGRATION PATTERN TYPE III 
PERCENT OF COMMON VARIATION ACCOUNTED FOR BY 
EACH DIMENSION, NORTH DAKOTA-SOUTH DAKOTA 
STUDY • • • • • • • • • • • • • • • • • • 
PERCENT OF COMMON VARIATION ACCOUNTED FOR BY 
EACH DIMENSION, MISSOURI STUDY • • • • • •  
XII . ANALYSIS OF VARIANCE VARIATION IN MIGRATION 
PATTERN TYPES I, II, III, AND IN THE 
UNSTRUCTURED PERCENT OF MIGRATION BY 




XIII. VALUES OF THE RATIO OF VARIATION ACCOUNTED FOR 





TYPES AND THE ASSOCIATED F RATIO Ai.�D p-VALUE 
FOR EACH HIGRATION PATTERN AND THE UNSTRUCTURED 





DAKOTA STUDY • • • • • • • • • • • • • • • • • . 
ix 
. . . 
. . . 
. . . 















8 6  







VALUES OF THE RATIO OF VARIATION ACCOUNTED FOR 
BY SOCIAL AREAS WITHIN MIGRATION PATTERN 
TYPES AND THE ASSOCIATION F RATIO AND p-VALUE 
FOR EACH MIGRATION PATTERN TYPE: MISSOURI 
STUDY • • • • • • • • • • • • • • • • • • • • . . . . . 
ECOLOGICAL FACTORS IN MISSOURI STUDY WITH 
ASSOCIATED VARIABLES • • • • • • • • • •  . . . . . . . . 
NUMBER OF SOCIAL AREAS, NUMBER OF COUNTIES 
WITHIN EACH SOCIAL AREA, AND THE PERCENT 
OF COUNTIES WITHIN EACH SOCIAL AREA FOR 
THE NORTH DAKOTA-SOtITH DAKOTA STUDY AND 







2 .  
3 .  
4 .  
5 .  
6 .  
7. 
8 .  
9 .  
10. 
11 . 
LIST OF MAPS 
STUDY AREA • . . . . . . . . . . . 
DELINEATED SOCIAL AREAS: 1 22, 123, 124 
DELINEATED SOCIAL AREAS: 1 3 3, 1 34, 221 
DELINEATED SOCIAL AREAS: 222, 223, 224 
DELINEATED SOCIAL AREAS: 232, 2 3 3, 2 34 
DELINEATED SOCIAL AREAS: 322, 3 2 3, 324 
DELINEATED SOCIAL AREA: 3 3 3 . . . . . . 
PERCENT OF CHANGE IN TOTAL POPULATION BY 
COUNTIES: 1960 TO 1970 . . . . . . . 
PERCENT OF CHANGE IN TOTAL POPULATION BY 
COUNTIES: 1960 TO 1970 . . . . . . . 
PERCENT OF CHANGE IN TOTAL POPULATION BY 
COUNTIES: 1960 TO 1970 • • • • • • • 
PERCENT OF CHANGE IN TOTAL POPULATION BY 
COUNTIES: 1960 TO 1970 • • • • • • • 
Page 
. . . . . . . 42 
. . . . . 5 6  
57 
58 
. . 59 
60 
. . . 61 
. . . . ' . . . . . 77 
. . . . . . . . . . 78 
. . . . . . . . . . 79 
80 
CHAPTER I 
STATEMENT OF THE PROBLEM AND OBJECTIVES OF THE STUDY 
Introduction 
A North Central Regional Committee project for Research on the 
_Relation of Population to Social Change in the North Central Region, 
1960 to 1970 (NC 97) was initiated in 1969. The committee consisted 
of representatives from the Agricultural Experiment Stations of the 
states comprising the North Central Region (plus Kentucky) and it was 
charged with studying population redistribution in the North Central 
Region, primarily during the decade of the 1960's. 
A multiplicity of concerns led to the formation of this 
regional committee. Among these concerns were continued low rates of 
population increase in the North Central Region, consistent patterns 
of net out migration and population loss especially in predominantly 
agricultural counties, and the apparent acceleration of losses due to 
migration during the 1960's. 
A summary of the major findings from the committee's research 
was published by Robert L. McNamara in 1974 entitled "Population 
Change and Net Migration in the North Central States, 1960-70." It 
portrays population change by identifying areas of population gains 
and losses through either natural increase (decrease) , net migration 
or both. Several of the findings of this research report lend support 
to the initial concerns of the present study. 
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In an attempt to utilize these findings and to develop a 
technique that would enable the researcher and planner to predict 
future migration patterns, an exploratory study, in the form of a 
doctoral dissertation, based on the data generated by the NC 97 Com­
mittee, was completed by Andrew Loeb! at the University of Missouri­
Columbia. His work was concerned with the development of a research 
model which combined social area analysis with factorial ecology. This 
model was used to delineate homogeneous social units based on the 
presence or absence of specified socioeconomic and demographic char­
acteristics of the populations of Missouri and Nebraska. The test 
phenomenon used on the model was that of net migration, Loebl, through 
comparative analysis of these migration patterns with the social areas 
delineated, found that a significant amount of the variation in 
patterns of migration among the social units was explained. 
It is recognized that the problems of population redistribution 
and migration continue to be of paramount interest and concern to the 
NC 97 research committee and to the citizens of the individual states 
which comprise the North Central Region. As a result, this study is 
presented in an effort to contribute to the body of knowledge being 
accumulated for the purposes of characterization and explanation of 
these phenomena. More specifically, it is felt that by replicating 
the study done by Loebl and by comparing the results of the two 
studies, a meaningful contribution can be made to the understanding 
and eventual prediction of migration patterns through the use of the 
techniques described in this analysis. 
Statement of the Problem 
This study is concerned with a technique whereby homogeneous, 
subregional social units may be delineated, and having achieved this, 
how these structurally defined tmits may be utilized in understanding 
migration patterns that have occurred and are presently occurring 
within the geographical subregion of North Dakota and South Dakota. 
If this process of delineation and application of social area analysis 
proves to be effective, this model should enable the researcher to 
predict future migration patterns given the relative presence (or 
absence) of specified socioeconomic and demographic characteristics 
within the identified social areas. 
More specifically, the problem may be stated as follows: How 
applicable is the Missouri technique of delineating homogeneous social 
units for the classification of such units in the geopolitical areas 
of North Dakota and South Dakota, and how may these units be used in 
the analysis of past, present, and future migration patterns? 
The Importance of the Problem 
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The traditional method of using contiguous social units, that 
is units that are adjacent territorially such as counties or townships, 
as the basis for state economic areas or planning districts may lack 
the ability to identify socioeconomic and demographic characteristics 
of sufficient homogeneity to be useful in developmental planning and 
problem solving. 
According to Gregory (1949) the delineation of regions has 
been, in the past, accomplished by one of two methods. 
The first method has been to accept given regions 
such as type-of-agriculture, topography, soil-type, etc. , 
and to adjust the boundaries of these known regions to 
conform to the data at hand. The other approach has been 
to select core areas based upon the data being used and 
to expand these cores into full-sized regions. Conceiv­
ably, either approach might arrive at the same set of 
regions. However, where there is some question, the 
acceptance of initial regions based on type-of-farming, 
physiography, or some other similar characteristic 
presupposes a biophysical determinism on sociological 
traits that may or may not exist. 
In obtaining homogeneity of regions, the method has generally 
been to compare border units (townships, counties, or states) with 
the averages for the regions they adjoin and to shift the lines 
accordingly. 
Thus far a presupposition of regional or subregional delinea­
tion has been that contiguous units should be used. Of course, the 
importance of contiguity depends upon the purpose that the regional 
delineation is to serve. However, in those instances where the most 
homogeneous units are not necessarily contiguous, homogeneity must be 
sacrificed for contiguity. 
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This study is an attempt to determine the composition of social 
units which are not based on territorial contiguity. In the present 
study the contiguity of the designated social units is considered to 
be of secondary importance. The primary emphasis is placed on 
attaining social units with maximum homogeneity of demographic 
characteristics; thus, the social units may or may not possess 
contiguity with other units of similar attributes. This enables the 
researcher to more exactly determine the relationship between selected 
demographic variables and migration patterns. It is believed that 
the units so described will be more useful in social and economic 
planning and development. 
By focusing on patterns of migration among ecologically 
defined but not necessarily contiguous geopolitical units, knowledge 
can be expanded in the area of population change due to the factors 
associated with migration based on the perspective derived from 
factorial ecology/social area analysis. This approach reflects 
continued interest among social scientists in the ecological analysis 
of human populations and in the formulation of structural models for 
explanation of social and cultural processes occurring within these 
units. 
Objectives of the Study 
The objectives of the present study are to determine: 
1. The extent to which counties in the geopolitical units 
of North Dakota and South Dakota can be delineated into 
homogeneous social units using criteria similar to those 
specified in the Missouri study. 
2. How much of the variation in migration patterns is 
accounted for by the differences in the delineated 
homogenous, although not necessarily contiguous, social 
units. 
3. Through comparison of the findings of this study with 
those of the Missouri study, both of which use the same 
methodology, whether the variables ultimately contrib­
uting to an explanation of migration patterns are the 
same as those reported for Missouri and Nebraska. 
Definitions 
The basic framework within which this study is formulated is 
that of human ecology. As a content area within the social sciences, 
ecological investigations are generally concerned with the distri­
bution of population characteristics, organizations, activities, and 
behaviors as they exist and change within a specific environment. 
However, the ecologist is not interested in spatial distributions of 
populations per se, but in the manner in which these spatial distri­
butions reflect the characteristics of existing social processes. For 
example, the ecologist investigates spatial distributions in relation 
to various elements of social organization, such as diyision of labor, 
in an effort to discern the processes contributing to the presence 
or modification of this structure within society. 
Factorial models of ecological analysis such as social area 
analysis and factorial ecology are utilized to identify the major 
dimensions of differentiation among subareas through the application 
of factor analytic techniques to specified subarea indicators. The 
social area analysis perspective tends to limit the dimensions of 
analysis to social rank, familism, ethnicity and (occasionally) 
migrant status. Factorial ecology expands the dimensions included in 
social area analysis and thus tends to be more inductive and pragmatic 
in variable selection. 
Organization of the Dissertation 
The remainder of this dissertation is organized as follows: 
1. Chapter I I  reviews selected literature pertinent to the 
subject. 
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2. Chapter III  includes the theoretical framework and 
research hypotheses. 
3. Chapter IV  presents the research design and methodology. 
4. Chapter Vis an analysis of the extent to which the 
counties of North Dakota and South Dakota can be 
delineated into homogeneous social units using the 
Missouri study criteria. 
5. Chapter VI is an analysis of the migration patterns 
used in the research. 
6. Chapter VI I presents the results of the foregoing 
analyses and comparisons with the Missouri study. 
7. Chapter VI I I  presents a sunnnary of the research 
findings, conclusions, implications of the study, and 
suggestions for further research. 
CHAPTER II 
REVIEW OF LITERATURE 
The purpose of this chapter is to review available literature 
pertinent to the present research . With this in mind, the following 
review is prepared on the development of the field of human ecology, 
the relation between ecology and sociology, and the development of 
factorial methods in ecological analysis . 
Human Ecology 
The subject of ecological inquiry is the community, the form 
and development of which are studied with particular reference to the 
limiting and supporting factors of the environment. Human ecology, 
in other words, is a study of the morphology of collective life in 
both its static and its dynamic aspects. It attempts to determine 
the nature of community structure in general, the types of communities 
that appear in different habitats, and the specific sequence of change 
in community development (Hawley, 1950). 
Human ecology, as a content area of the social sciences, 
generally is concerned with four major variables and their inter­
relationships: population, social organization, technology, and 
environment (Duncan, 1959). As analytical models within human ecology, 
social area analysis and factorial ecology not only concern themselves 
with the same variables but also offer analytical techniques for 
investigation. 
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The use of ecological analysis in studies of rural areas has 
been somewhat less spectacular than in urban communities. Taylor 
(1927) places 1914 as the entrance date of ecology in rural sociology. 
However, when he summarized methods of research in rural sociology in 
1927, he found that ecological methods were used in 20 percent of the 
-rural studies, principally those which surveyed local communities and 
those which studied population. 
According to Gregory (1958) the origins of rural area delinea­
tion are traceable to the works of Fredric Le Play and Emile Durkheim 
in Europe. Perhaps the first major work done in this area in the 
United States was that of Charles Galpin in Walworth County, Wisconsin 
(1915). Largely as a result of the problems of relief during the 
depression years works in regionalism received considerable emphasis 
9 
as exemplified by the research of Beck and Forster (1935), Odum (1936), 
Lively and Almack (1938), Lively and Gregory (1939), and Magnus (1940). 
Although these investigations laid the groundwork for further research 
in social area analysis, they were often hampered by inadequate 
analytical techniques. The development of factor analysis as applied 
to regional and subregional delineation by Margret Jarman Hagood and 
her associates during the early 1940's enabled social scientists to 
more fully understand the structure of subregions and the social 
processes at work in these areas. Two contemporary factorial models 
have developed as a direct result of Hagood's work: these are social 
area analysis and factorial ecology. Both models have been used to 
guide the present research. 
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Human Ecology and Sociology 
From the beginning human ecology has been an interdisciplinary 
field of study. With the inclusion of hypotheses and concepts from 
both the biological and social sciences, the tendency has been to view 
human ecology as a basic explanatory tool much as demography has been 
viewed. 
However, the discipline with which human ecology has been most 
closely associated is that of sociology. The starting point of the 
human ecologist was sociology. "Trained in the tradition of this 
discipline, they (ecologists) were already imbued with concepts which 
belonged to it and utilized these concepts explicitly and impli�itly 
in the development of the conceptual scheme which they had borrowed 
from organic ecology" (Alihan, 1938). 
Despite these early sociological foundations, human ecology 
has had a difficult time convincing many sociologists that it is a 
legitimate area of interest, particularly since the demise of the 
"classical" school of ecology. 
The following statement by E. W. Burgess (Odum, 1951) presents 
a typical assessment of the place of human ecology in sociology. 
The field of sociology is the study of the ecologi­
cal, cultural and social processes in their effect upon 
human behavior. The sociologist, at the same time, 
recognizes that human ecology, strictly speaking, falls 
outside of sociology and that the cultural process belongs 
primarily to cultural anthrophology. His primary concern, 
therefore, is with the social process. From the stand­
point of the ecological process, sociologists study the 
ecological (or demographic) community as an aggregate of 
individuals distributed over a given area. The relations 
between the individuals of the ecological community are 
considered in their symbolic aspects [i. e. ] competition, or 
struggle, within the ecological process. Communication, 
culture, and institutions in the ecological process are 
considered only as they affect the symbiotic relations of 
individuals. 
In human ecology, particularly in the modern world, 
the factor of technology becomes one of major importance. 
The ecological environment of human beings is man-made. 
Urbanization, from the standpoint of ecology, may be 
viewed as the adaptation of people to each other in view 
of the physical framework of street, means of rapid 
transportation, public utilities, skyscraper apartment 
buildings, the new media of communication, etc. Htnnan 
ecology, logically, is a separate discipline from sociology. 
Like population studies, it has become attached to 
sociology because it provides the substructure for the 
study of social factors in human behavior. Theoretically, 
it should supply a similar foundation for anthropology, 
economics, and political science. 
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Similar views are expressed by Quinn (1940, 1948) , Firey 
( 1948) and others. Hawley ( 1950) , on the other hand, although not 
denying the influences of other disciplines tends to agree with 
Alihan (1938) . "Human ecology emerged as and remains primarily a 
sociological concern. It deals with the central problem of sociology, 
that is, the development and organization of the community. " 
The Development of Social Area Analysis 
and Factorial Ecology 
By 1950 there had developed in ecological analysis three 
perspectives. The distinction between the biotic and cultural levels 
of society was no longer made and the impossibility of excluding 
cultural factors from ecological investigations was well recognized. 
However, there was still disagreement as to the extent to which 
culture was a valuable explanatory concept in ecological theory. 
Those who have placed primary emphasis on culture form the "socio-
\ 
cultural" position. Two leading proponents of this position are 
Firey and Hollingshead. 
The second ecological position may be referred to as "neo­
orthodox." While this position is closer to traditional ecology in 
its propensity to reject culture or values as primary explanatory 
_concepts in ecological theory, it does not accept many of the 
assumptions of "classical" ecology. Two leading representatives of 
this position are Quinn and Hawley (Theodorson, 1958). 
The third position current in ecological analysis is social 
area analysis. This position emerged from the work of Eshref Shevky 
and other West Coast ecologists. 
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Social area analysis first received national attention with 
the publication, in 1949, of The Social Areas of Los Angeles by Eshref 
Shevky and Marilyn Williams. Since that time there have been a 
number of investigations which have applied the techniques of social 
area analysis to various cities in the United States and other 
countries (Theodorson, 196 1) . 
In their 1949 study of Los Angeles, Shevky and Williams 
stated the purpose of their work and explained the variables used in 
the formation of their typology: 
This study is chiefly concerned with the descrip­
tion and measurement of social differentiation associated 
with the urban phenomenon of Los Angeles. Mass statistics 
of the urban area are used to establish group characteris­
tics and to reveal broad regularities of social differen­
tiation for the population as a whole •••• The primary 
interest ••• is ••• in the structure of the urban society 
itself, and if no assumptions are made about spatial 
relations as determinants of the identified, it will be 
because of convenience in conceiving of social organization 
as involving structure and position and social relations 
as taking place within a given social space. The basis of 
this study is an analysis of population and housing data 
by census tracts for the entire Los Angeles area ••• The 
variables chosen for examination are derived from the 
tract data of the 1940 census of the United States. The 
use of the census as a source is justified because it is 
the most recent complete census of population we have, 
and the objective is to reveal the broad regularities 
governing the variations in the social characteristics of 
the population. 
Shevky and Williams proceed to give a detailed explanation of 
the seven variables used and the three indexes formulated. The three 
variables related in the index of social rank refer to occupational 
status, educational status, and income. The three variables related 
in the index of urbanization refer to fertility, women. in the labor 
force, and the physical character of neighborhoods. The variable 
used as an index of segregation is the number of persons in highly 
isolated population groups relative to the total population. 
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The use of these three indexes--social rank, urbanization, and 
segregation--in the development of a typology based on the concept of 
social position is the product of the Shevky and Williams effort. 
The next important work done on social areas was that of 
Wendell Bell in his "The Social Areas of the San Francisco Bay Region" 
( 1953). The purpose of Bell's work was to examine the analytic 
utility of the Shevky and Williams 1949 study for testing its 
applicability for making intercity comparisons. Using the same 
variables and indexes used by Shevky and Williams, Bell states: "This 
study substantiates the tentative claims of Shevky and Williams and 
indicates that their urban typology is a useful method for making 
intercity comparisons ••• " 
314028 
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In 1955 Shevky and Bell presented the theoretical reasoning 
behind the development of social area analysis, a precise description 
of the techniques involved in carrying out such analysis, and a state­
ment of various purposes for which social area analysis may be used. 
Between 1955 and 1958 a number of studies appeared in the 
literature which applied and to some extent modified the typology 
developed by Shevky and Bell (1949, 1955) . Explorations were made into 
the applicability of the three dimensions (indexes) in accounting for 
social differentiation between urban sub-populations in two metro­
politan areas (Bell, 1955b) ; the relationship between the amount of 
formal association participation to several of the soc1al types_ of 
neighborhoods and to certain social roles occupied (Bell and Force, 
1956a) ; the relationship between membership in certain types of 
interest groupings, as revealed by formal association membership, and 
certain positions in the social structure, as revealed by residence 
in certain types of neighborhoods (Bell and Force, 1956) ; and the 
influence of the family and economic characteristics of an urban 
neighborhood on the informal social relations of city residents (Bell 
and Boat, 1957) .  
An application of the method of social area analysis to the 
intensive study of certain areas of San Francisco is found in an 
article by Bell (1958) . Bell shows how areas for intensive study may 
be selected through the use of social area analysis, and how social 
area analysis provides a framework within which more detailed compari­
sons of areas may be made (Theodorson, 1961) . 
In 1957, Amos Hawley and Otis D. Duncan pointedly questioned 
Shevky's system at both theoretical and empirical levels. They 
expressed doubt that the rationale for social area analysis provided 
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a satisfactory theoretical basis for describing social differentiation 
in geographically delimited areas. They also questioned the empirical 
validity and generality of the key indexes ( 1957, p. 337-345) . 
In 1958, Van Arsdol, Camilleri and Schmid carried out an 
extensive study in which social area analysis was applied to ten 
large American cities. The results of their study led them to con­
clude that this approach has high generality, and is highly applicable 
to the cities studied. In eight of the ten cities the- data supported 
the construction of the variables of social rank, urbanization, and 
segregation on the basis of the specific indexes utilized previously. 
In two cities some question was raised about the indexes measuring 
social rank and urbanization, and in light of this the authors made 
several suggestions for possible revisions (1958, p. 277-284) . 
Theodore Anderson and Lee Bean (1961) replicated the work of 
Van Arsdol, Camilleri and Schmid ( 1958b) . The results demonstrated 
the factorial existence of the Shevky-Bell dimensions. However, one 
modification was made in the construction of the urbanization index. 
In 1962, Dennis McElrath used social area analysis in 
delimiting social areas of Rome (ASR, 1962, 376-391) . Using a 
comparative framework, McElrath confirmed the applicability of the 
typology of non-United States cities as well as presenting strong 
\ 
evidence for the broad theoretical and analytic utility of this 
approach. 
After 1962, interest in social area analysis, as measured by 
journal articles, seems to have decreased. In 1965 Bell contributed 
a chapter to Problems of Youth by Muzaher Sherif and Carolyn W. 
Sherif, but very little new research appears until the later 1960's. 
Much of the research cited in the literature on social area analysis 
during the 1960 's was done in countries other than the United States. 
Examples of the application of this technique came from England, 
Africa and Sweden. 
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By the late 1960's there had developed a second model which 
utilized the statistical technique of factor analysis to delimit the 
sociocultural and demographic characteristics of homogeneous social 
wtits. This second model called factorial ecology differs from social 
area analysis in that it is more inclusive and includes a wider range 
of variables than does social area analysis. While social area 
analysis limits the input variables to those called for in the 
theoretical scheme of Shevky, Bell, Greer and others (Bell, 1955a; 
Greer, 196 2; Clignet and Sween, 1969) , factorial ecology includes a 
much wider range of variables. 
Since the inputs of factorial ecology are greater in ntllllber 
and wider in variety of social and physical phenomena than are inputs 
for social area analysis, the resulting number of factors extracted 
in factorial ecology usually exceeds that of social area analysis as 
exemplified by the works of Murdie (1969) , Sweetser (1969) , and 
Berry and Rees (1969). However, the discovery of factors unique to 
data inputs for specific cities .(social units) makes factorial 
ecology studies difficult to compare, and it is at this point that 
problems arise with this approach. 
In 1973 Andrew S. Loebl utilized a modified version of the 
_social area analysis and factorial ecology techniques with the 
purpose of delineating non-contiguous, homogeneous social units 
within the states of Missouri and Nebraska. The major emphasis of 
Loebl's study was the development of a methodological design whereby 
selected factors could be identified which served, within the 
socioeconomic environment, as a definitive foundation for the 
development of ecological areas having some explanatory value for 
the study of net migration (Loebl, 1973). Data sources used in Loeb! 
were the 1970 Census of Population and Housing and selected informa­
tion from certain administrative records shown to be germaine to the 
study of migration. 
A significant amount of the variation evident in patterns of 
migration of the social tmits studied by Loebl was accounted for 
through comparative analysis of these migration patterns with the 
social units delineated. 
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What is unique about this study is that it extends the concept 
of social areas beyond urban census tracts into county units which 
possess both urban and rural characteristics. 
In 1974, Kent Schwirian edited a textbook containing a 
collection of studies on urban ecology. The book, titled Comparative 
Urban Structure: Studies in the Ecology of Cities, reviews the 
methodological models that have been developed for the investigation 
of urban ecology, presents a number of studies dealing with the 
problems of and prospects for dealing with urban areas from the 
ecological perspective, and summarizes the field of urban ecology as 
.it presently exists. It is felt that the major contributions of this 
work are to be found in its review of methodological approaches to 
urban ecology and in the fact that it illustrates a continuing 
interest within the social scientific community in human ecology. 
Summary of the Review of Literature 
Human ecology is concerned with the investigation of the form 
and development of the community within specified ecological areas 
(Hawley, 1950) . As a content area within the social sciences it is 
concerned with the interrelationships among the variables of popula­
tion, social organization, technology and environment {Duncan, 1959) . 
Although ecological analysis has developed a body of knowledge 
primarily applicable to the urban community, there have been a number 
of studies in which the ecological approach has been applied to 
rural areas {Galpen, 19 15; Beck and Forster, 1935; Odum, 1936; Lively 
and Almack, 1938; Lively and Gregory, 1939; Mangus� 1940) or to mixed 
rural and urban areas (Loebl, 1973) . The development of factor 
analysis by Margaret Jarman Hagood and others and its subsequent 
modification by Shevky and Bell (1955) , Greer (1962) ,  Clignet and 
Sween (1969) , and Berry and Ries (1969) ,  into the social areas 
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analysis and the factorial ecology models have provided the method­
ological facility to investigate and accurately describe the 
ecologically based connnunity. 
The relationship between hwnan ecology and sociology has 
been, and continues to be, quite similar to the relationship between 
- demography and sociology. Both human ecology and demography have 
been used primarily as basic tools in explanations of social factors 
in human behavior (E. W. Burgess, 1951) and in the exploration of the 
development and organization of the community (Alihan, 19 38) . 
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Since 1950 there have developed within the areas of ecological 
analysis three basic perspectives. Two of these perspectives (or 
positions) have emerged from "classical" human ecology (Park and 
Burgess , 1921) . The distinguishing differences between these two 
perspectives center around the question of the extent to which culture 
can be used as a valuable explanatory concept in ecological theory. 
The sociocultural position (Firey and Hollingshead) places primary 
emphasis on cultures while the neo-orthodox position (Quinn and 
Hawley) tends to reject culture or values as primary explanatory 
concepts in ecological theory. 
The third perspective, social area analysis, differs from 
the other two in that it seeks to identify the basic organizational 
dimensions of an ecological area rather than concentrating on the 
analysis of spatial patterning .of the community (Schwirian, 1974) . 
As developed by Shevky and Williams ( 1949) , Bell ( 1953) , and Shevky 
and Bell ( 1955) , social area analysis has concentrated on the 
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formation, and description, of three indexes (or dimensions) which 
are us ed as the basis of an explanatory typology bas ed on the concept 
of social position, social rank, urbanization and s egregation. These 
dimensions are identified by subjecting a limited number of demo­
graphic variables to factor analysis in order to identify thos e 
variables which meaningfully contribute to each dimension of the 
typology. Subsequent studies using social area analysis by Bell 
(1953, 1955), Bell and Force (1956a,b), Bell and Boat (1957), Van 
Arsdol, Camilleri, and Schmid (1958a,b), Anderson and Bean (1961), and 
McElrath (1962) have, with few exceptions, confirmed _the applicability 
of the typology of both United States and non-United s;ates cities. 
A recent elaboration in the field of social area analysis has 
been the development of a second typology or model called factorial 
ecology. This second model differs from social area analysis in that 
it is more inductive and it includes a wider range of variables from 
which characterizing dimensions may be formulated. 
A unique approach to ecological analysis was developed by 
Loebl (1973) which incorporated characteristics of both social area 
analysis and factorial ecology. That is, a large nt.nnber of demo­
graphic variables were subjected to factor analysis with the expressed 
purpose of formulating a limited number of dimensions. These 
dimensions were then us ed to delineate homogeneous social units within 
the geopolitical areas of Mis souri and Nebraska. 
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An indication of continuing interest in and development of the 
ecological approach to the study of sociological communities is 
furnished by the work of Schwirian (1974) and those who contributed 
to his compilation of contemporary articles. 
CHAPTER III 
THEORETICAL FRAMEWORK 
The theoretical perspective to be utilized in this study 
consists of a synthesis of the basic theoretical justification for 
social area analysis as presented by Shevky and Bell ( 1955) , the 
theory of ecological correlation as presented by Donald Bogue ( 1969) , 
and the ecologically based theory of migration as presented by David 
Sly (1972) . These three theoretical approaches will be briefly 
reviewed and a set of theoretical propositions and associated research 
hypotheses will be derived. 
While the inclusion of the theory of ecological correlation 
represents a modification of the theoretical framework used in the 
Missouri study, it is felt that its addition is justified on the 
grounds that it contributes to the clarification of the proposed 
relationship between environmental (ecological) conditions and 
demographic processes. 
Social Area Analysis 
The Shevky theory seeks to relate the areal differentiation 
of American cities to basic social changes. The theory focuses on 
modern industrial society in contrast to traditional society and is 
based on the concept of "increasing scale" (Shevky and Bell , 1955) . 
Scale is conceived of as the scope or extent of social interaction and 
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dependency within the society. Shevky proposes that through indus­
trialization a society increases in complexity and , as the social 
organization of society increases in scale , at least three basic 
forms of social differentiation develop. "Urbanization , "  "social 
rank ,"  and "segregation" are considered both as forms of social dif-
_ ferentiation characteristic of modern society and as products of 
increase in scale of social organization experienced by these 
societies (Shevky and Bell , 1955) .  Urbanization defines differentia­
tion according to "life styles" associated with changes in the 
structure of productive activity. It is determined by measures of 
the distribution of fertility , women at work, and house type. A 
precondition for the development of this form of differentiation is 
the elaboration of distinctive modes of production characteristic of 
large scale urbanized societies. Social rank , the second dimension 
of the theoretical framework , is viewed as a product of the changing 
distribution of populations in terms of economic , technical and 
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social meanings of occupation. It is determined by measures of the 
distribution of occupation and education within each area. Segrega­
tion is seen as the third form of differentiation and is based upon 
changes in the composition of the population attending the rise of 
industrial societies. It is indicated by measures of the distribution 
of racial and nationality groups (McElrath, 19 62) . 
Social area analysis holds that population aggregates within 
industrial societies may be located within a "social space" which is 
defined by the three modes of differentiation outlined above. In 
addition, without directly addressing the theoretical problem of 
linking a social organization to a spatial organization, forms of 
differentiation are examined in terms of the above listed measures 
based on population aggregates settled in spatial nni ts (census 
tracts, counties, regions) . 
By means of these three dimensions, the approach proposes 
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that observations of subarea populations ultimately may be interpreted 
in terms of postulates concerning the increasing scale of social 
organization experienced by industrial societies (McElrath, 1962) . 
A given postulate may state that as an industrial society increases 
in scale the dimensions of urbanization, social rank, and segregation 
become more differentiated and thus more easily identified. 
Ecological Correlation 
In attempting to account for inter-area diversities of popula­
tion density, composition, or rates in population distribution 
research, Bogue (19 6 9) presents the following theoretical rationale. 
Given prior knowledge of a large number of inter-area differences and 
changes, it is theoretically plausible that observed demographic 
events may be linked _ to the factors that account for them. The 
sequence of reasoning is as follows : demographic facts for an area 
are known; these facts can be linked through ecological correlation 
wi th economic, social, or other facts for the same area ; therefore, 
demographic facts can be used to identify significant differences 
among ecologically defined areas. 
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The methodological procedure utilized herein consists of 
designating a set of areas (regions, subregions , counties, economic 
areas, etc.) as units of observation. A phenomenon of population 
distribution (migration, mortality, fertility, etc. ) is designated as 
the dependent variable (y) and the environmental or other observations 
of the same area are accepted as the independent variable (x) . If  
observations are taken concerning both x and y for each area, conven­
tional methods of statistical analysis, i.e. , correlation and 
regression, may be used to ascertain whether the two sets of ob serva­
tions tend to co-vary in a non-random manner. While ecological 
correlation is used to discover the extent to which de�ographic and 
environmental variables co-vary, there is no necessary inference 
concerning causality. 
Ecological correlation is particularly useful in research 
situations in which individual demographic data are lacking or in the 
explanatory analysis of a wide range of phenomena that pertain to 
communities as entire connnunities, or to other areal or population 
units such as social areas. In short, ecological correlation can be 
used in the investigation of population data where the tmit of 
analysis is a population as opposed to the individual. 
Ecological Analysis and Migration 
An article in the American Sociological Review (October, 19 72) 
by David Sly seeks to develop an ecologically based model for migration 
analysis. This model suggests that "migration is a population demo­
graphic response to differences in sustenance organization and is 
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unaf fected directly by either technology or environment" (Sly , 1972) . 
Migration is ecologically viewed as a component of areal population 
change; it is a response through which a population can maintain an 
equilibrilllll between its size and sustenance organization. Organization 
is viewed as a property of population and refers to the constellation 
of its activities which provide its livelihood. Migration is defined 
as the other than natural increase or decrease in areal population 
size. This definition bases population geographically and forces the 
researcher to seek the causes of movement in the physical and social 
environment and to specify the conditions under which migration takes 
place. This explanation is carried out through the use of Duncan ' s  
four maj or axes of the ecological complex: population , organization , 
environment , and technology . The relationships among these four 
ecological variables is explained in a somewhat elementary form as 
follows: 
Every population must adapt to its environment, 
and we assume that adaptation is mediated through the 
population's organizations and technology. The environ­
ment contains site and situation factors , both of which 
influence the population ' s  sustenance organization 
because they dictate a population ' s  activities (E-----j' O) . 
That is , if there is no iron there can be no extraction , 
production , and distribution of steel. Likewise , there 
can be no steel plow (E --> T) ; and agricultural organi­
zation will be restricted to small, selected plots of 
cultivated land (E � T ---=? O) .  Furthermore , restricted 
land cultivation influences the size of the population 
which can be supported (E -----j' T � 0 --4 P) . 
Now assume some new technological breakthrough 
makes raw material available from another population 
(T� E) : this time , however , the environmental factor 
is situation factor. This means that steel production 
and distribution become possible (T � E --)- 0) ; 
creating a larger sustenance organization makes possib le 
the support of a larger population (T � E � 0 � P ) .  
(Sly, 19 72).  
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These examples illustrate Hawley's (19 6 7) argument that all 
changes in a population ' s  functioning organization result from changes 
in the environment or technology. To this proposition, Sly adds the 
- idea that changes in a system's organization produce disequilibrium 
between population and organization. Of the three demographic 
responses to this situation of disequilibrium (changes in birth and 
death rates or migrating) , that of migration offers the most efficient 
short run response. However, this response cannot be considered 
alone due to the high degree of interdependence among �he demographic 
response options. In fact, it is difficult to point to one of the 
responses as being primary particularly over an extended period of 
time. It is Sly ' s  contention, however, that population migration 
results from an imbalance in the relationship between population and 
organization. 
The two maj or propositions of this model are : (1) that causes 
of organizational change can be found in a population's environmental 
and technological conditions, and (2) that migration is a response to 
changes in population organization. 
As explained by Sly : 
In short, our model argues that environment and 
technology do not operate directly on migration but affect 
migration through changes in organization. Thus , varia­
tions in the migration rates of small and large aggregates 
• • •  can be explained by observing the effects of variations 
in the external factors on population organization 
schematically, and ecologically this model may be repre­
sented as fol lows : 
Where T represents technology ; E represents the environ­
ment, 0 represents the organization, M, migration, and P, 
the population . Note that no causative power has been 
assigned to population. The lines connecting P with T 
and E specify only that the population exists under 
these conditions. 
In a limited test of the above model based on Southern Negro 
migration for the 1940 and 1950 decades, Sly found that using popu­
lation (migration) as the dependent variable in an ecological complex 
is highly feasible . 
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In his study of the social area analysis of migration in 
Missouri and Nebraska, Loebl uses Shevky ' s  approach to the delineation 
of homogeneous social units . However , the theoretical foundation of 
the relationship between ecologically based social structures (area) 
and the demographic (processual) phenomenon of migration are taken 
from Sly ' s  article ( 1972) and the antecedent works of Duncan ( 1959), 
Hawley ( 1 950, 1971) , and Schnore ( 1958). 
The present work is based on the theoretical approach of 
Shevky et al . ,  and accepts his ideas of scale as being a valid con­
struct within the field of social ecology . The use of ecological 
correlation as a basis for the analysis of migration patterns is felt 
to be sound and will, therefore, be employed as the theoretical linkage 
between the delineation of homogeneous social units and the use of 
these units in the analysis of migration patterns that have occurred 
and are occurring in the subregion of North Dakota and South Dakota. 
Theoretical Propositions and liYPotheses 
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The preceeding conceptual models, together with the generaliza­
tions derivable from the review of literature, provide the basis for 
the following set of theoretical propositions and associated research 
hypotheses : 
In accord with the research objectives of this study which 
call for the delineation of homogeneous social areas, the association 
of migration patterns common to these social areas and the comparison 
of these social areas and migration patterns with the Missouri study, 
the following set of propositions seem applicable: 
1. As an industrial society increases in scale, various 
degrees of change occur in organizational, environ­
mental, and technological factors; thus, ecologically 
defined social areas within the society become more 
differentiated and more easily identified. 
2. Inasmuch as social areas are constructed from basic 
organizational, environmental and technological 
factors, a selected number of well-defined variables 
reflecting these factors may be used to differentiate 
among social areas. 
3. Assuming that social areas reflect differences in 
scale, it is theoretically correct to assume that 
observed demographic events may be linked to the 
organizational, environmental, and technological 
variables. 
4. Thus, population migration patterns as demographic 
events may be acco1.mted for by recognizable 
differences in social areas. 
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Therefore, on the basis of the preceeding set of propositions, 
the following research hypotheses are offered : 
Hypothesis 1. The counties of North Dakota and South 
Dakota can be delineated into a number of distinct, 
homogeneous social areas. 
Hypothesis 2. Migration patterns among counties in 
North Dakota and South Dakota will vary signifi­
cantly according to the type of homogeneous social 
area into which the county is assigned. 
Hypothesis 3. Greater variations in differences in 
scale within Missouri-Nebraska as compared to North 
Dakota-South Dakota will be reflected in the number 
of social areas derived in each of the two studies. 
Hypothesis 4. The variables associated with migration 
patterns in the counties of Missouri-Nebraska and 
those of North Dakota-South Dakota will va�y due to 
differences in scale in the respective populations. 
CHAPTER I V  
METHODOLOGY 
The methodological procedure of this study has been developed 
to accomplish the objectives as stated in Chapter I. The delineation 
to homogeneous social tmits will follow the procedures specified by 
Shevky and Bell (1955) . The relationship between the demographic 
characteristics of these social units (independent variables) and 
migration will be accomplished through the use of analysis of variance 
using migration as the dependent variable. The comparison of the 
present study with the Missouri study will be accomplished thro�gh 
inspection. 
Variable Categories 
The variables listed in Table I were selected from data 
available from the 1970 Census of Population and Housing. Consistent 
with the studies reviewed and the theoretical orientation of this 
research, general categories of variables to be employed in the 
social area analysis indicate factors significantly differentiating 
modern society. These categories include : 
1. Indicators of structure of productive activity. 
( Including statistics concerning occupation. ) 
2. Indicators reflecting the relation of population 
to the economic structure. ( Including measures of 
labor force components such as women in the labor 
force and labor force participation rates of 
specific age groups. )  
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3. Indicators reflecting function and structure of 
the family . (Including measures of family size 
and fertility rates. ) 
4. Indicators of the distribution of labor skills . 
(Including statistics concerning occupation 
classification. ) 
5. Indicators of age-sex composition of the population. 
6. Indicators of the socioeconomic status of the 
population . (Including income measures, housing 
type, and housing value statistics. ) 
Study Area 
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The areas under analysis are the states of North Dakota and 
South Dakota. These two geopolitical areas will be handled as a 
single subregion within the North Central Region. The two states, 
taken together , provide an area and population large enough to furnish 
a basis for analysis but small enough so as not to be operationally 
cumbersome . 
In terms of demographic characteristics, the two states are 
very similar. Total population of the subregion is 1. 28 million 
(North Dakota 6 18,000; South Dakota 666 ,000) . The percent of popula­
tion change during the 1960- 1970 decade was -2. 25 for the subregion 
(almost equal for North Dakota and South Dakota) . The percent of the 
total population that is urban (44. 4 5  percent) and rural (55. 55 per­
cent) is again very similar for each of the two states making them the 
two most rural states in the North Central Region. Net migration rates 
for the 1950 and 1960 decades were slightly higher for North Dakota 
(- 16. 9; -15. 0) than for South Dakota (-14. 4; -13. 6 ) . 
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While being somewhat atypical of the North Central Region as 
a whole, these two states do represent the extreme rural end of the 
regional rural-urban continuum and, therefore, are valuable in ecologi­
cal analysis as a test case of the concept. 
Unit of Analysis 
The county will be employed as the basic statistical unit of 
analysis. This unit was chosen for several reasons. The work con­
ducted by Munson (1968) and Jonassen ( 1959) from the perspective of 
analyzing population change and structure, have set reliable precedents 
for this study. The availability of reliable and valid data represents 
another justification for use of the county as the basic statistical 
unit of analysis. Sample data from the 1970 Census of Population and 
Housing, limits analysis of smaller geographic units due to questions 
of reliability of results of sampling procedures of more finite 
population. 
Further, data employed for the calculation of net migration 
statistics are not available for geographic areas smaller than the 
county . Larger units, in the form of state planning districts exist 
only in South Dakota and, therefore, cannot be used in the North 
Dakota analysis. 
The Procedure for Factor Analysis 
The application of factor analytic techniques to the variables 
listed in Table I comprised the second phase in the delineation of the 
homogeneous social tmits. This procedure allows for the reduction of 
the original data matrix to a smaller set of factors that may then be 
considered as source variables accounting for observed interrelations 
of the data. The source variables may then serve as indicators of 
emergent dimensions which may then be employed as indexes for social 
differentiation of the territorial subunits of the population. 
For each of the 53 county units of North Dakota and each of 
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the 67 county W1its of South Dakota, the variables (listed in Table I) 
will be employed as the original data matrix for factor analysis. The 
factor analysis of this study will be based upon an R-type matrix 
whose initial factors will be extracted employing a principal component 
solution with iteration (Nie and Hull, 1970) . The terminal factors 
will be rotated orthogonally according to the Varimax technique. 
Selection of the specific variables employed in the computation 
of index scores for each factor will be based on the matrix of factors 
and factor loadings of each of the input variables in the terminal 
solution. 
The Procedure For Social Area Analysis 
The application of the concepts and procedures of social area 
analysis represents the third step in the delineation of the homo­
geneous tmits and subsequent analysis of net migration patterns . The 
construction of index scores and the classification of county tmits 
is a replication of the generalized computational techniques employed 
by Shevky and Bell ( 1955). 
All index scores are standardized to their respective ranges 



































INITIAL VARIABLES SUBJECT TO FACTOR ANALYSIS 
Description 
Median contract rent 
Population growth due to natural increase 
Population change from 19 60  to 1970 
Male median age 
Female median age 
Male median school years 
Female median school years 
Mean income of families 
Per capita income of persons 
Male median income 
Female median income 
Percent in-out migration 19 60 decade 
Percent of married couples with children under 
6 years of age 
Percent of married couples with children under 
18 years of age 
Percent of married couples with husband under 45 
years of age 
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Percent of males 16 and over in the labor force 
Percent of males 65 and over in the labor force 
Percent of females 16 and over in the labor force 
Percent of males employed full time 
Percent of housing structures with 2 or more 
dwelling units plus mobile homes 
Percent of families with income of $7000 or more 
Percent of dwellings which are owner occupied 
Percent of families with income of $ 2000 or less 
Percent of males 16 and over unemployed 
Percent of population below the age of 19 
Population per occupied housing unit 
Percent of dwellings with 1 . 01  or more persons 
per room 
Percent of population 65 years of age and over 
Percent of workers classified as laborers 
Percent of private household workers in the labor 
force 
Percent of workers clas sified professionals and 
managers 

























TABLE I (Continued) 
Description 
Percent of families with poverty ratio below 1. 00 
Percent of population classified as urban 
Number of craftsmen, operatives, and �aborers per 
1000 employed 
Number of persons with 8 years or less of school 
per 1000 persons 25 years of age or older 
Number of females in the labor force per 1 000 
females over the age of 14 years 
Number of single family dwelling units per 1000 
tmits of all types 
Percent of population in places of 1000-2499 in 
population 
Percent of population in places of under 1000 in 
population 
Percent of population between the ages of 18 and 
44 years 
Number of vacant seasonal and migratory housing 
units per 1000 total housing units 
Number of permanent 1 unit housing tmits per 1000 
units 
Nwnber of males in the labor force per 1000 age 
22-24 years 
Number of males in the labor force per 1000 age 
34-44 years 
Number of females in the lab or force per 1000 age 
35-44 years 
Percent of total population 16 years of age and 
over in manufacturing 
Percent of males 16 years of age and over in 
manufacturing 
Percent of population over 16 years of age in 
professional services 
Percent of population 16 years of age and over in 
agriculture 
Percent of population 16 years of age and over in 
public administration 
Aged-child ratio 
Number of males in the labor force per 1000 age 
18-24 years 
\ 
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standardization technique employed limits the range o f  scores for each 
dimension to between O and 100. The standardization formula is : 
s = x (r-1) 
X = 100 
range of the county 
variable selected 
for analysis 
where : s = standardized score 
r = the value of the variable 
for a particular county 
1 = lower limit of county 
variable selected for 
analysis. 
For those variables presented in inverse relationship to the terminal 
factor, the standardization formula required is expressed as : 
For those dimensions with more than one defining variable , an 
average of the standardized scores of the variables for each dimension 
is employed. Thus, for each dimension one index score is computed . 
The delineation of social units follows directly. Each index 
score for each county for each dimension falls into one of the 
quartiles 0-24. 99,  25-49. 99,  50-74. 99, 75-100. The number of social 
areas to be delineated, then, represents a function of the classifica­
tion of standardized scores into quartiles and the number of dimensions 
isolated in the factor analysis. 
The Procedure for the Analysis of Patterns 
of Net Migration 
The analysis of migration patterns refers to the analysis of 
population change as determined by in or out migration measured 
residually. These measured patterns will be compared with the specifi­
cally defined homogeneous social units. Through this procedure, 
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comparative analysis may be conducted employing these delineated social 
units as control and the migration classified county units in compari-
son. 
Several procedures are employed in delineating patterns of 
migration for the study area. Calculation of migration through the 
residual method is employed. In addition, specific migration thres­
holds are delineated with regard to three typologies as follows: 
Migration Pattern Type I is composed of four categories 
relevant to migration measured as "in" or "out" for the 1950 and 
1960 decades for each county unit (see Table II) . 
Migration Pattern Type II is composed of three. categories 
relevant to net migration computed for the 1960 decade. This type 
focuses attention on three levels of migration : low, medium, and 
high. 
Migration Pattern Type III represents an expansion of Type II. 
Six categories of migration are differentiated allowing for analysis 
in relation to social areas based upon level and magnitude. 
These migration pattern types and their thresholds represent 
those which have been and are being used by the North Central 
Regional Technical Committee on Population Dynamics. While it is 
realized that compressing migration patterns into the three types 
listed above will reduce the variability of the actual migration 
patterns, it is felt that the present mode of analysis will afford 
the researcher direct comparability with the Missouri study and with 
further work done by NC 97 using these indices. 
Group A :  
Group B :  
Group C :  
Group D :  
TABLE II 
CLASSIF ICATORY TYPOLOGIES OF MIGRATION 
Migration Pattern Type I 
Those counties showing in-migration in 1950 decade and 
in-migration in 1960 decade. 
Those counties showing in-migration in 1950 decade and 
out-migration in 1960 decade. 
Those counties showing out-migration in 1950 decade and 
in-migration in 1960 decade. 
Those counties showing out-migration in 1950 decade and 
out-migration in 1960 decade. 
Migration Pat tern Type II 
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Group 1 :  Those counties showing an in- or out-migration of 0-4. 9% in 
the 1960 decade. 
Group 2 :  
Group 3 :  
Those counties showing an in- or out-migration of 5-14. 9% in 
the 1960 decade. 
Those counites showing an in- or ·out-migration of 15% or 
more in the 1960 decade. 
Migration Pattern Type III 
Group I: Those counties showing an in-migration pattern of 15% or 
more in the 1960 decade. 
Group II: Those counties showing an in-migration pattern of 5- 14 . 9% in 
the 1960 decade. 
Group II I: Those counties showing an in-migration pattern of 0-4. 9% in 
the 1960 decade . 
Group I V: Those counties showing an out-migration pattern of 0-4. 9% in 
the 1960 decade. 
Group V: Those counties showing an out-migration pattern of 5- 14 . 9% 
in the 1960 decade. 
Group VI: Those counties showing an out-migration pat tern of 15% or 
more in the 1960 decade. 
(Source : McNamara , 1974. ) 
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Comparisons With the Missouri Study 
A series of comparisons are made between the present study and 
the Missouri study in an attempt to determine the utility and 
stability of the factorial ecology /social area methods of analysis. 
Comparisons are carried out on the following points : 
1. The similarity/difference in the number and types 
of variables retained by the factor analytic 
technique. 
2. The number of social areas delineated and the 
distribution of these social areas within the 
quartile indexing procedure. 
3. The amount of variance in migration patterns 
accounted for by the delineated social areas. 
CHAPTER V 
DEL IMITAT ION AND ANALYSIS OF SOCIAL AREAS 
Introduction 
This chapter deals with the delimitation and analysis of 
homogeneous social areas within the two-state region of North Dakota 
and South Dakota (see Map 1). A combination of the procedures 
employed in factorial ecology and social area analysis was used which 
resulted in a regional analysis technique termed patterned factorial 
design (Loebl, 1973) . Data symptomatic of the demographic and socio­
economic status for the county units of the two-state �egion were 
gathered from the 1970 Census of Population and Housing. 
The two-state region and component counties were selected as 
representative of rural ecological and socioeconomic situations. The 
data for the counties were initially subjected to analysis through 
factor analytic techniques. These techniques were applied in an 
effort to reduce the original data matrix of 53 variables to a manage­
able set of factors. These factors were then treated as source 
variables determining the observed interrelations of the data. 
The data reduction capability of factor analysis allows for the 
isolation of factors which are more abstract and more theoretically 
meaningful. The factor analytic model specifically assumes that the 
observed correlation of a data matrix results from some underlying 
regularity in the data. Furthermore, it is assumed that the isolated 
4 1  
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factors (later defined as dimensions) emerge as a result of the 
correlations among variables and that these dimensions account for all 
of the observed relations in the data . 
The goal of this analysis is the construction of homogeneous, 
although not necessarily contiguous, social areas based on the 
dimensions isolated. The computation of standardized indexes of 
variables within each terminal factor provides the basis for the con­
struction of social areas. These composite scales represent the 
dimension associated with the respective tenninal factors . Computation 
of standardized scores for each dimension and the grouping of counties 
into types reflecting similar configurations of scores . provides a 
classification paradigm for each of the county units analyzed. Within 
the limits of the factor design and the standardization procedures, 
the prescribed classification of counties through their respective 
composite scores may be considered both relatively homogeneous and 
amenable to further analysis . 
Isolation of Factors and Significant Variables 
The terminal ecological factors resulting from the factor 
analysis of the original data matrix are presented in Table III, with 
their respective, significantly associated variables and variable 
loadings . The factors presented in Table III represent those for 
which index scores were computed and according to which social areas 
were delimited . 
The isolation of the factors presented follows standardized 

























ECOLOGICAL FACTORS IN 
THE NORTH DAKOTA-SOUTH DAKOTA STUDY AREA, 19 70: 
VARIABLE LOADINGS ON THREE FACTORS 
Factor I Factor II 
-0.0 651 3 0.70488 
0 .14730 o .  72 3 6 6  
0 . 21559 0.77067 
-0.88017 -0 .1 6 359 
-0.94 304 -0 .17219 
0 .8 3594 0. 29146 
0 .91 3 67 0.1 3 49 2  
0. 61 241 0. 69855 
0 . 1 3 21 3  0 .11873 
0.00789 -0. 22191 
0 .17706 0.825 38 
0 .94257 -0.18281 
0.91088 -0.14028 
0.83502 -0.07 3 20 
-0 .83877 -0. 294 2 3  
-0 .0 3 3 6 3  -0 .891 61 
0 . 1 6522  0.86985 
-0.1 2605 -0.861 67 
-0. 11945 -0. 2599 3 
-0 . 1804 3 0.0357 3 






0 .0960 8  
0.04 259 
0 .041 37 
-0 .05006 
-0 . 01 206 
0 .07068 
0 .92789 
o .  7769 3 
-0.08092 
-0 . 01920 




-0.1 01 31 
0.14883 
o .  74976 
0 . 6822 3  
0 . 27066  
-0. 15116 
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solution of the initial factor matrix in the factor analysis procedure, 
values are presented specifying the percent of common variance and 
total variance explained by each of the orthogonal factors. Isolation 
of significantly loaded variables focuses on the designation of a 
minimum value or threshold of factor loadings for inclusion of 
- variables in final indexing procedures. 
The criteria established in this study for inclusion of 
variables in the indexing procedure and for the isolation of specific 
factors were : (1)  the inclusion of three factors which accounted for 
89. 4 percent of the common variation and (2) the designation of a 
minimum factor loading of 0. 68 for inclusion of specific variables in 
the indexing procedure. 
This procedure was followed to approximate, as closely as 
possible, the guidelines used by Loebl in the Missouri study and thus 
establish a basis of comparison between the results of the two studies. 
Factor Labeling 
Factor labeling in this analysis has been purely descriptive. 
The factors, their labels, and the variables included within each are 
presented in Table IV. 
Once labeled, each factor then represents a dimension within 
the region which has been defined as significant in the delineation of 
homogeneous social areas. The first dimension, Family-Dependency 
Status, clearly represents the age composition of the population with­
in the study area. This index is based on the positive relationships 
TABLE IV 
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between married couples with dependents, the population below the age 
of 19 years, the population per occupied housing unit , the number of 
persons per room , and the age-child ratio. Negative relationships 
were shared by the variables of median age and the proportion of the 
population over the age of 65 years. Components of this dimension 
_ reflect the differentiating aspects of family size and the nature of 
the dependent population. 
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The second factor , defined as Population Change-Housing 
Status, reflects a selection of variables that categorize the changing 
structure of the population within the study region, as well as its 
housing characteristics. The index of Population Change-Housing was 
constructed by utilizing the positive relationship indicated among the 
variables of median rent , population growth, population change, 
multiple unit housing facilities , and active population indicators 
with the negatively associated variables of single unit housing 
facilities and agricultural employment. This dimension clearly 
represents a composite of variable indicators which include measures 
of population change and residence type statuses . 
The third component of the factors isolated for differentiation 
of the population of this study is composed of a selection of variables 
labeled Male Employment Status. The cluster of variables which 
represent this dimension include indicators of the amount of employ­
ment within the study region . A positive relationship was established 
among the variables of this diMension which include the number of males 
employed in general as well as the number of males employed within 
specific age groupings. 
Variable Standardization and Index Construction 
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The standardization and indexing procedures carried out for 
each factor and each variable presented in Table I II represent those 
described in Chapter I V. The standardized scores for each variable 
for each county are presented in Appendix I. The index scores for 
each factor for each county in the study region are presented in 
Table V .  With three factors and the separation of standardized scores 
into quartiles, 64  groupings of county units into social areas were 
possible. 
Social Area Analysis 
The differentiation of subpopulations was made through the 
construction of the three indexes of family-dependency status , popula­
tion change-housing and male employment status defined in terms of 2 2  
selected county unit variables. This technique allowed for differen­
tiation of the counties of the North Dakota-South Dakota study region 
into 16 relatively homogeneous ecological areas . These areas and 
their component counties are presented in Table VI and portrayed in 
Maps 2 through 7. 
Prior to a discussion of the social areas and of the county 
classification system it is felt that a clarification of the coding 
and the meaning of the coding of the social areas delineated is neces­
sary . The index scores were divided into quartiles with the first 
TABLE V 
INDEX SCORES FOR EACH DIMENSION AND COUNTY* 
County Dimens ion Dimension Dimension County Dimension Dimension Dimens ion 
Name I II II I Name I II I I I  
Adams ND 3405 3992  7956 Mountrail 4695 37 1 1  5558  
Barnes 2724 34 86 6290 Nelson 246 7 3699 65 1 5  
Benson 398 1  3683 46 1 7  Oliver 4 326 4 700 82 7 7  
Billings 389 3 4958  8897 Pemb ina 29 7 3  3 7 9 7  456 3  
Bot tineau 2867 3609 4992 Pierce 3870 3887 5 3 7 1  
Bowman 4059 4 129  8080 Ramsey 4 1 80 3579  660 1 
Burke 2620 5 1 8 7  6394 Ransom 3 1 35 3664 6 780 
Burleigh 3909 5143  8 1 9 1  Renville 4006 4 1 2 5  6 7 6 7  
Cass 3490 3845 6 4 1 2  Richland 1 859 42 1 7  4 289 
Cavalier 3794 3854 4966 Rolette 5830 3869 2 84 1  
Di ckey 3343 39 1 0  7 7 75 Sargent 3940 3725  8 1 1 4  
Divide 2329 3670 8287 Sheridan 1 568  4 340 824 7 
Dunn 4724 44 1 3  89 74 Sioux 6 302 385 1 6 304 
Eddy 2966 35 79 7855 S lope 4004 54 1 4  8342 
Emmons 432 1 42 1 2  438 1 Stark 4700 3890 6 7 6 3  
Fos ter 3924 3739 8468 S teele 29 25 4609 6 539 
Golden Valley 3476 59 1 2  724 3 S tutsman 36 1 7  3606 6089  
Grand Forks 3638 4029 664 1 Towner 35 50 3690 3249 
Grant 4588 4398 8 1 13 Traill 3076 3843 39 50 
Griggs 2489 34 7 7  4 1 36 Walsh , 27 5 8  5 852 3 7 7 3 
Hettinger 3844 3506 565 1 Ward 4 360 409 1 8463 
Kidder 39 47  43 79  7940 Wells  308 1  3999 6 785 
LaMoure 3099 3899 79 68 Williama 3858 37 1 8  72 35 
Logan 3548 4098  7662 Aurora SD 33 1 7  4285 7888  
McHenry 4 2 1 2  38 77  8 104 Beadle 2 39 3  3857 8 1 86 
McIntosh 28 18  3842 7096 Bennet t 4 5 7 3  4 39 7  6 365 
McKenzie 4 126 4 1 30 8242 Bon Homme 3033 4 72 5  7 649 
McLean 3632 36 10 6 3 1 4  Brookings 2489 5 1 7 8  52 4 1  
Mercer 3158  4152  8090 Brown 3482 3945 7263  
Morton 4343  37 1 1  7842 Brule 2648  3842 8908 
TABLE V (Continued) 
County Dimension Dimension Dimension County Dimension Dimension Dimension 
Name I II III Name I II III 
Buf falo 6709 45 50 36 30 Kingsbury 2856 3865 7 79 3  
Butte 3096 3783 82 4 1  Lake 2 4 72 3964 6 78 7  
Campbell 35 1 5  4 2 19 735 8  Lawrence 3406 3635 6 156 
Charles Mix 4499 3764 820 1  Lincoln 2745  3856 8226 
Clark 2881  4703 762 7 Lyman 4296 4 343  8596 
Clay 25 1 7  484 1 2243  McCook 39 76 3776  8353  
Codington 2460 35 1 3  78 7 7  McPherson 32 1 3  38 79 829 5  
Corson 54 1 4  4242  6566  Marshall · 35 1 5  480 7  6620 
Cus ter 234 1  389 3 7 1 37 Meade 3669 386 7 80 78 
Davison 3879 3449 75 86 Melle tte 5489 4 50 1  7 8 2 7  
Day 3684 3350 7 1 12 Miner 24 1 5  5 7 6 8  7684 
Deuel 208 1  404 1  8356 Minnehaha 3472 3655 7896 
Dewey 5665 4256 6768 Moody 3 108  5200 86 1 7  
Douglas 3628 4 1 88 8803 Pennington 38 1 3  394 1  7 766 
Edmunds 48 10 3734 86 86 Perkins 32 19  4204 89 87  
Fall River 2682 287 1 3633 Potter 4 19 4  4068 89 82 
Faulk 344 1  4 109 842 2  Roberts 4 1 49 349 8 6528  
Grant 3888 37 1 9  85 2 1  Sanborn 1 820 4428  8 156 
Gre gory 2874 3986 79 63  Shannon 7 1 5 7  389 7 2 7 36 
Haakon 4634 406 1 9 1 26 Spink 2457  3983 39 3 1  
Hamlin 2833 3420 66 7 1  Stanley 3966 455 1 8085 
Hand 3703 4 1 96 8488 S ully 3 1 1 2 4 7 74 8 1 96 
Hanson 3598  349 8  8509 Todd 6473  4549 330 3  
Harding 3096 5207 9059  Tripp 444 1 39 30 8708 
Hughes 4386 3903  9096 Turner 3 1 65 3860 6875  
Hutchinson 30 10 39 55 7859 Union 3 1 30 4209 8087 
Hyde 37 1 5  4043 8900 Walworth 2446 3569 7201  
Jackson 3386 4348 9465  Washabaugh 7 169 56 8 1  6885 
Jerauld 2961 3930 72 39 Yankton 2322 3845 6226 
Jones 42 10 4 1 56 9548 Ziebach 6683 5 1 95 6542  



















SOCIAL AREAS OF NORTH DAKOTA-SOUTH DAKOTA STUDY AREA ,  
WITH COMPONENT COUNTIES 
Social Area 122 
County North Dakota 
County North Dakota 
County South Dakota 
Social Area 123 
County North Dakota 
County South Dakota 
County South Dakota 
County South Dakota 
County South Dakota 
Social Area 124 
County North Dakota 
County North Dakota 
County South Dakota 
County South Dakota 
County South Dakota 
County South Dakota 
Social Area 1 3 3  
County South Dakota 
Social Area 134 
County South Dakota 
Social Area 221 
County South Dakota 
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TABLE VI (Continued) 
Social Area 222 
Benson County North Dakota 
Bottineau County North Dakota 
Cavalier County North Dakota 
Emmons County North Dakota 
· Pembina County North Dakota 
Towner County North Dakota 
Traill County North Dakota 
Fall River County South Dakota 
Social Area 223 
Barnes County North Dakota 
Cass County North Dakota 
Grand Forks County North Dakota 
Hettinger County North Dakota 
McIntosh County North Dakota 
McLean County North Dakota 
Mountrail County north Dakota 
Pierce County North Dakota 
Ramsey County North Dakota 
Ransom County North Dakota 
Renville County North Dakota 
Stark County North Dakota 
Steele County North Dakota 
Stutsman County North Dakota 
Wells County North Dakota 
Williams County North Dakota 
Bennett County South Dakota 
Brown County South Dakota 
Campbell County South Dakota 
Day County South Dakota 
Hamlin County South Dakota 
Jerauld County South Dakota 
Lawrence County South Dakota 
Narshall County South Dakota 
Roberts County South Dakota 
Turner County South Dakota 
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TABLE VI (Continued) 
Social Area 224 
Adams County North Dakota 
Billings County North Dakota 
Bowman County North Dakota 
Dickey County North Dakota 
· nunn County North Dakota 
Eddy County North Dakota 
Foster County North Dakota 
Grant County North Dakota 
Kidder County North Dakota 
LaMoure County North Dakota 
Logan County North Dakota 
McHenry County North Dakota 
McKenzie County North Dakota 
Mercer County North Dakota 
Morton County North Dakota 
Oliver County North Dakota 
Sargent County North Dakota 
Ward County North Dakota 
Aurora County South Dakota 
Bon Homme County South Dakota 
Brule County South Dakota 
Butte County South Dakota 
Charles Mix County South Dakota 
Clark County South Dakota 
Davison County South Dakota 
Douglas County South Dakota 
Edmunds County South Dakota 
Faulk County South Dakota 
Grant County South Dakota 
Gregory County South Dakota 
Haakon County South Dakota 
Hand County South Dakota 
Hanson County South Dakota 
Hughes County South Dakota 
Hutchinson County South Dakota 
Hyde County South Dakota 
Jackson County South Dakota 
Jones County South Dakota 
Kingsbury County South Dakota 
Lincoln County South Dakota 
Lyman County South Dakota 
McCook County South Dakota 
McPherson County South Dakota 
Meade County South Dakota 
54 
TABLE VI (Continued) 
Social Area 224 - Continued 
Minnehaha County South Dakota 
Pennington County South Dakota 
Perkins County South Dakota 
Potter County South Dakota 
- stanley County South Dakota 
Sully County South Dakota 
Tripp County South Dakota 
Union County South Dakota 
Social Area 232 
Walsh County North Dakota 
Social Area 233 
Burke County North Dakota 
Golden Valley County North Dakota 
Social Area 234 
Burleigh County North Dakota 
Slope County North Dakota 
Harding County South Dakota 
Moody County South Dakota 
Social Area 322 
Rolette County North Dakota 
Buffalo County South Dakota 
Shannon County South Dakota 
Todd County South Dakota 
Social Area 32 3 
Sioux County North Dakota 
Corson County South Dakota 
Dewey County South Dakota 
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TABLE VI (Cont inue d) 
Social Area 324 
Mellette County South Dakota  
Social Are a  333 
Washab augh County South Dakota  
Ziebach County South Dakota  
DELD-l EATED SOCIAL AREAS : 122 , 123 , 124 
----- ---------
== p .. �•: == --------------
_.,., 
. .  . . . . . . . . . . . .  
• • :iA·c• • • • . . . . . . .  . . . . . . . 
[ · · · · · ·  1 . . . . . . 
Soc ial Area 122 
Soc ial Arca 123 




DELINEATED SOCIAL AREAS : 133 , 13h , 221  
Soc ial Area 133 
S oc ial Area 134 
Social Area 221 
. . . . . .  . . . . . . 
�====:: - - - - - -
c===== 
HAP 4 
DELil!EATED SOCIAL A�illAS : 222 , 223 , 2 24 
. . . . . . . . . . . . . . . . . . .. . . . . . � . . . .  . - . -- . . .  . ---- . .  
Social Area 2 2 2  
S oc ial Ar'ca 2 2 3  
S ocial Area 224 
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DELIN EATI!,D SO.� IAL AREAS : 232 , 233 , 234 
-------
S oc ial Area 232 
S oc ial Area 233 
, --- --------- S oc ial Arca 234 
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DELIUEATED SOCIAL AREA3 : 322 , 323 , 324 




Soc ial Area 322 
Social Area 323 
Social Area 324 
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MAP 7 
DELINEATED SOCIAL AREA : 333 
S ocial Area 333 
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quartile given the designation of the number one ; the se cond, the 
number two ; the third, the number three ; and the fourth, the number 
four (see Chapter IV). The 16  ecological areas isolated in this  study 
were demar cated by a des criptive three-digit number representing the 
quartile rank of each index . Thus, an area des ignated 111 would 
reflect low index s cores for each of the three dimensions and an area 
des ignated 444 woul d  refle ct the highest of index s cores for ea ch o f  
the three dimensions. 
A chara cterization of the possible social areas 111 and 444 
us ing the variable indexes assigned to each of the three fa ctors 
( dimensions) woul d  fa cilitate the interpretat ion of the social area 
index used in the present study . It would also highlight the unique 
properties of these social area s .  However, it must be kept in mind 
that the social area indexes used are base d on the mean of the 
standardized var iables within ea ch dimension and that indiv idual 
variables may vary sign if icantly within the standardized variable 
index . 
In general, social area 111 would  have the follow ing chara c­
teristics in relation to the three dimensions used: 
1 .  Dimension One , Family-Dependency Status . A relatively 
high med ian a ge stru cture, a low percent of the population under the 
age of 19, a high percentage of the population over 65 years of age 
and a low child-a ge d  ratio . In addition, it would  have a relatively 
low population per o ccupied housing unit and a low percent of dwellings 
w ith one or more persons per room . 
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2 .  Dimension Two, Population Change-Housing Status . A 
relatively low rate of grow th due to natural increase and a low rate 
of population change during the 1960 decade. The percent of the popu­
lation in the 18 to 44 age category would be relatively low . The per­
cent of married couples wherein the husband is under the age of 45 
. years would be low . Median contract rent would be low . The percent 
of housing structures with two or more dwelling units would be low; 
however, the percent of permanent single family dwelling units would 
be high . The percent of persons over the age of 16 engaged in agri­
culture would be high. 
3. Dimension Three, 11ale Employment Status . The percent of 
males in the labor force would be relatively low in all age categories 
from 16 to  65 years of age . 
Social area 444 would reflect the following characteristics : 
1 .  Dimension One, Family-Dependency Status. A relatively 
low median age structure, a higher percent of the population under 19 
years of age, a lower percent of the population over 65 years of age 
and a high aged-child ratio . The population per occupied housing unit 
would be high as would the number of persons per room . 
2 .  Dimension Two, Population Change-Housing Status. Popula­
tion growth due to natural increase would be high as would the change 
in population for the 1960 decade. The percent of families wherein 
the husband is llllder 45 years of age would be high. The percent of 
the population between ages 18 and 44 would be high. The percent of 
housing units with two or more dwelling units would be high whereas 
the number of permanent single family dwelling units would be low. 
The percent of persons engaged in agriculture would be low. 
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3. Dimension Three, Male Employment Status . The percent of 
the male population classified as employed or in the labor force would 
be high in the age categories between 16 and 65. 
The social areas utilized in the present study tend to repre­
sent the middle of the range of areas possible within the indexing 
system. However, there are groups of counties which do approach the 
lower and upper extremes of the range, especially in the family­
dependency status and the male employment stat us indexes . Examples of 
the low extreme include those counties classified within the area 122 
(see Table VI) . Examples of the high extreme are found in areas 323, 
324, and 333. Extremes with regard to the index of male employment 
status seem to be found more frequently than either of the other two 
indexes. The number of counties of both states falling into homoge­
neous groups is extensive and occurs primarily in moderate and lower 
level areas. Area 223 presents an excellent example of the aggregation 
of counties in both states in a homogeneous area with the intermediate 
index scores occurring simultaneously for the three indexes. The 
two-state county unit mix at the lower extreme reached by the indexing 
system is represented by areas 122 and 123. The preponderance of South 
Dakota counties in the upper extreme of the indexing system is 
exemplified by areas 324 and 333. The homogeneity of the maj ority of 
cotmty units in the two states as measured by the three dimensions is 
made clear by the fact that 78 of the 120 counties in the region are 
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found in  either area 223 or 224. Finally, because of a combination of 
unique demographic and socioeconomic characteristics presented by 
individual county units, there are several instances of social areas 
composed of single counties. These occur throughout the social area 
delineation and include five of the 120 counties subj ected to analysis. 
Social Areas and Demographic Change 
What does this description of the variable and social area 
indexes indicate when it is evaluated in terms of potential population 
change and/or redistribution through net migration in the two-state 
region of North Dakota and South Dakota? 
Essentially what has been accomplished by this application of 
patterned factorial design is the delineation of 1 6  distinct socio­
ecological areas within the study region based on three intercorrelated 
sets of variables (factors) . Each of these three factors, in turn, 
identifies social and demographic similarities among counties within 
social areas as well as significant differences among social areas. 
When this technique is analyzed in relation to its ability to 
account for potential changes in population siz e  and distribution, it 
is noted that the social area index formulated as an integral part of 
patterned factorial design establishes a continuum ranging from those 
social areas with minimum potential for demographic change due to 
natural increase (decrease) and/or net migration (social area 1 1 1) to 
those social areas with maximum potential for demographic change 
(social area 444) . The basis of this continuum is found in the 
description of the relationships among variables within factors 
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presented above. An example of counties with low potential for demo­
graphic change is found within social area 122. This social area has 
a high median age structure, a low aged- child ratio , a moderately low 
rate of net population change during the 1960 decade, and a relatively 
high percent of permanent single family dwelling units. In addition, 
- the percent of males in the labor force in all age categories is 
relatively low. All of these variables are characteristic of popula­
tions tending toward stability. 
Social area 333 furnishes an example of counties with high 
potential for demographic change. This social area is characterized 
by a low median age structure, a relatively high perceut of the popula­
tion under 19 years of age and a high aged-child ratio. Growth due to 
natural increase and change in population was high during the 1960 
decade. The percent of the population between the ages of 18 and 4 4  
years is relatively high. The number of permanent single family 
dwelling units is relatively low. Finally, the percent of the male 
population employed is relatively high. These variables tend to be 
characteristic of populations with greater potential for change either 
through natural increase and/or net migration. 
As noted previously, the majority of the counties in North 
Dakota and South Dakota fall within social areas which cluster around 
the midpoint of the range established for the social area index. It 
is, therefore, concluded that the potential for extensive change in the 
population of the region based on this analysis is minimal and that 
the present pattern of extensive out-migration will moderate during 
the 1970 decade. 
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Summary 
This chapter has described the methods used to delineate and 
analyze a number of homogeneous, though not necessarily contiguous, 
social areas within the study region of North Dakota and South Dakota. 
Using the technique described as patterned factorial design, an 
. original data matrix of 53 variables was reduced to 22 variables 
divided among three factors or dimensions . The variables within each 
factor were then standardized, and a composite index was used to 
delineate the social areas. Once established, these social areas 
were defined as reflecting significant demographic and socioeconomic 
differences among counties or groups of counties (social areas) in 
the study region. Finally , a detailed description of the inter­
relationships among variables within factors and of the use of the 
social area indexing system in identifying areas of potential popula­
tion change through natural increase (decrease) and/or net migration 
was presented. 
CHAPTE R  VI 
ANALYSIS OF MIGRATION PATTERNS 
Introduction 
This chapter presents the procedures used in the analysis of 
.net migration in the two-state region of North Dakota and South Dakota. 
The purpose of this analysis is to determine the nature and extent of 
migration in the region. 
As specified earlier (Chapter I) , patterns of migration will 
be compared with the previously defined homogeneous social areas to 
determine the effectiveness of patterned factorial design in accounting 
for variations in net migration during the 1950 and 1 960 decades. 
While it is realized that a number of other demographic and nondemo­
graphic variables could have been used in the comparative analysis, 
migration was chosen for several reasons. First, the Missouri study 
used the variable of net migration. To insure comparability between 
this study and the Missouri study it was deemed neces sary to use the 
same variable. Second, the NC 9 7  Committee on Population has desig­
nated migration as a phenomenon of particular interest in the analysis 
of population change in the North Central Region. In light of this 
fact it was felt that the use of migration as the comparative phenome­
non in this analysis would be appropriate. Third, data reflecting 
the nature and extent of migration occurring in the states of the 
North Central Region for the 1950 and 19 60 decades are readily 
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available and complete, thus facilitating their use in an analysis of 
this type. 
Analysis of Migration 
The migration rates employed in the analysis of migration 
patterns are presented for each county in Appendix II  for both the 
1950 and 1960 decades. The results of the classificatory typologies 
of residual net migration are presented in Tables VII, VIII  and IX. 
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As discussed in Chapter I V, the general posture of the states 
of North Dakota and South Dakota clearly indicates population decline. 
Also evident, however, are a small number . of counties wherein popula­
tion increase and fluctuating patterns of population change for· the 
1950 and 1960 decades adhere. Maps 8, 9, 10, and 11 portray the 
pattern of total population change for the 1960 decade as measured by 
the 1970 Census of Population. Comparison of these patterns with 
those presented in Tables VII, VIII, and IX confirms the nature of 
population change and the general decline posture alluded to above. 
An inspection of Appendix II reveals that migration rates by 
county for the 1950 and 1960 decades have, with few exceptions, been 
consistent in both magnitude and direction. The magnitude of out 
migration is graphically illustrated by the fact that out of 120 
counties in North Dakota and South Dakota, 68 lost 20 percent or more 
of their population due to migration during the 1960 decade (see 
Map 10 ) .  Another 46 counties in the two state region lost less than 
20 percent of their population during the decade of the 1960's (see 










COUNTIES CLASSIFIED FOR THE RESPECTIVE GROUPS 
OF MIGRATION PATTERN TYPE I 
GrouE A Groue D-Con t inued 
Migra t ion 1 9 50 Deca de Out M igra tion 1950 Decade 
Migrat ion 1960 Decade Out Migrat ion 1960 Deca de 
Burke 
NORTH DAKOTA: Cass  
Burleigh Cavalier 
Grand Forks Dickey 
Divide 
Grou2 B Dunn 
Migra tion 1950 Deca de Eddy 
Migrat ion 1960 Decade Emmons 
Fos ter 
NORTH DAKOTA: Golden Valley 
Ward Grant 
Griggs 






Grou2 C McKenzie 
Migrat ion 1950 Deca de McLean 
Migrat ion 1960 Decade Mercer 
Morton 
SOUTH DAKOTA: Mountra il 
Clay Nelson 
Meade Oliver 
Todd  Pembina 
Washabaugh Pierce 
Ramsey 
GrouE D Ransom 
Migrat ion 1950 Decade Renville 
Migrat ion 1960 Decade Richland 
Role t te 





Bot tineau Steele 
Bowman Stu tsman 
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TABLE VII (Continued) 
Group D-Continued 
Out Migration 19 50 Decade 






































Out Migration 1 950 Decade 






























7 1  
TABLE VIII 
COUNTIES CLASSIFIED FOR THE RESPECTI VE GROUPS 
OF MIGRATION PATTERN TYPE II 
Group 1 
In or Out Migration 
In 1960 Decade 












In or Out Migration 
In 1960 Decade 


















In or Out Migration 
In 1960 Decade 










In or Out Migration 
In 1960 Decade 






















7 2  
Group 3 -Continued 
In or Out Migration 
In 1960 Decade 




































TABLE VIII (Continued) 
Group 3 -Continued 
In or Out Migration 
In 1 9 60 Decade 







































COUNTIES CLASSIFIED FOR THE RESPECTIVE GROUPS 
OF MIGRATION PATTERN TYPE III 
Group I 
1960 Decade 
In Migra tion 
O f  15%  or M ore 













O f  0-4 .9%  
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1 960 Decade 
Out Migra t ion 

















TABLE IX (Continued) 
. . . . . . . . . . . . . . . . . . . . . . . . 
HA.t' 8 
BY COJNTIES : 1960 TO 1970 
. . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . �., . .  . . . . . . . . . . . . . 
Gain o.f lJ.O or Hore 
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. HAP 9 
_ PER CENT O!i' CHAUGE. IN TOI'AL POPJL TION 
BY COUNTIES : 1960 1'0 1970 
Gain of Less  Than 10.0 
Per C ent Chance 
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MAP 10 
PEI{ CENT OF CHAl'G� IN TOTAL POPUUTIOH 
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HAP 11 
PER CENT CHA1 rGE IN TarAL POPJU.T IGil 
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population through net migration, it  is clear that migrat ion has been 
a significant factor in the decline of populat ion in the two-state 
region during the two decades (see Maps 8 and 9). 
8 1  
Table VII presents the counties of the two-state region on 
the basis of direction of net migration for the 1950 and 1960 decades. 
By dividing the counties into four groups based on "in" or "out" 
migration, an indication is given of the continuity of these pat terns 
throughout the 20 year period. This method of delineation is used as 
Migration Pattern Type I. 
Table VIII classifies the counties of North Dakota and South 
Dakota into three groups based on the percent of "in" or "out" migra­
tion occurring during the 1960 decade. Here the magnitude of net 
migration is emphasized regardless of its direction. This classifi­
cation is presented as Migration Pattern Type II. 
Migration Pattern Type III as presented in Table IX classifies 
the counties of the study region into six groupings by the direct ion 
and magnitude of net migrat ion for the 1960 decade. Six groupings of 
counties are given in an effort to further indicate differences among 
counties on the basis of the incidence of migration. 
Summary 
The demographic variable of net migration, measured residually, 
is herein presented through the analysis of both its magnitude and 
direction. Three migration pattern types are developed. These net 
migration pat terns which have occurred in the counties of the study 
region will be used to discern the effect iveness of patterned factorial 
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design in the delineation of homogeneous social areas with  the capacity 
to account for a statistically significant amount of the variation in 
migration as it has occurred over the 1950 and 1960 decades. Partic­
ular emphasis is placed on the latter decade. The results of this 
analysis are presented in Chapter VII. 
Introduction 
CHAPTER VII 
RESULTS OF ANALYSIS AND COMPARISON 
WITH THE MISSOURI STUDY 
This study has sought to explore the methodological contrib u­
tion of a typological analysis in the study of migration . The basis 
for the delimitation of social areas was found in the works of Shevky 
and Bell ( 1955 ) ,  Bogue ( 1969) ,  and Sly ( 1972). In accordance with 
these studies, the following assumptions are made : ( 1) that differen­
tiating dimensions for populations in modern societies . can be discerned 
at a given point in time, and (2) that these dimensions can be applied 
within a regional context by combining social area analysis and 
factorial ecology into the methodological technique of patterned 
factorial design (Loebl, 1973) . The demographic variable of net 
migration (measured residually) was employed as a test phenomenon to 
give an indication of the viability of patterned factorial design in 
explaining a statistically significant amount of the variation in 
patterns of migration among homogeneous social areas in the study 
region. 
This analysis offers a method for studying related social 
phenomena from a comparative perspective . The verification of this 
application focuses on an analysis of the homogeneity of social areas 
and net migration. In addition, a comparison is made between the 
results of the Missouri study and the present study • . 
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The Results of Patterned Factorial Design Analysis 
The homogeneity of the social areas delineated with respect 
to the dimensions isolated provides the ability to discern their 
adequacy in defining a means whereby migration phenomena may be 
correlated. 
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A basic as sumption of factor analysis states that the "correla­
tion between two variables can be accounted for by the nature and 
extent of their factor loadings" (Fruchter, 1954). Thus, those 
variables selected in each factor show a significant degree of homo­
geneity with respect to the factor within which they are isolated (see 
Table III). Homogeneity among variables within factor� has been found 
to be a crucial determinant of the validity of social area construction 
(Gregory , 1958 , p. 44-4 8). 
An analysis of the homogeneity of the social areas delineated 
through the composite of factors isolated represents a critical guide 
towards ascertaining the validity of the procedures used in this study 
with respect to patterned factorial design. The amount of common 
variation accounted for through the isolation of factors in this 
design provides a reliable measure of the homogeneity of social areas. 
Each factor isolated is used as a dimension in this study and 
accounts for an amount of variation within it. Each factor (dimension) 
also represents and indexes the extent to which it is able to discrimi­
nate individual differences among dimensions. As indicated in 
Table X, 89. 4  percent of the variation in county social structure is 
accounted for by the three dimensions employed in the social area 
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delineation. The remaining 10.6 percent of variation can be attributed 
to the lack of homogeneity within social areas with respect to the 
dimensions employed. 
From this analysis it can be concluded that the social areas 
delineated are relatively homogeneous with respect to three dimensions : 
Family-Dependency Status, Population Change-Housing Status, and Male 
Employment Status. 
Inspection of Tables X and XI reveals that while the dimensions 
of each study differ in both variable composition and in the percent 
of common variation accounted for, the percentages of total variation 
accounted for by the dimensions of the respective studies are similar 
and reflect a high degree of homogeneity within social areas. We 
therefore conclude that patterned factorial design is a viable tech­
nique for isolating homogeneous, though not necessarily contiguous, 
social areas with respect to the factors employed. 
The Results of Analysis of Migration With Respect 
to the Social Areas Delineated 
Verification of the procedures of the patterned factorial 
design employed in this study has thus far focused on ascertaining the 
homogeneity of dimensions and the homogeneity of social areas. The 
applicability of the patterned factorial design to the explanation of 
variance in migration patterns among the delineated social areas 
remains to be determined. 
Evaluation of the variation in migration pattern type accounted 
for by the delineation of social areas focuses on an analysis of 
TABLE X 
PERCENT OF COMMON VARIATION 
ACCOUNTED FOR BY EACH DIMENSION, 
NORTH DAKOTA-SOU'rH DAKOTA STUDY 
Dimension 
Family-Dependency Status 
Population Change-Housing Status 







PERCENT OF COMMON VARIAT ION 






( From : Loebl, 1973, p .  149. ) 
Percent of 
Variation 
4 1 . 5  
24.3 










4 1 . 5  




variance among social areas and counties within social areas relevant 
to each of the migration pattern types. The amount of variation 
accounted for in the description to follow is that of intra-clas s 
correlation. In this application, the intra-clas s correlation coef­
ficient may range in value between O and 1. 0. F ratios have been used 
- to provide insight into the statistical significance of the intra-class 
correlation coefficient or ratio of amount of variation in migration 
pattern type accounted for by the social areas delimited. 
Due to the likely non-normal distribution of the ordinal 
clas sifications of migration pattern types, the results of the F-test 
are employed in this study as an approximation of the statistical 
significance of the grouping of counties into social areas and their 
respective accountability of the variation in migration pattern type. 
The formula used in calculation of the ratio of variation 
accounted for by social areas in each migration pattern type is 




MS c : sa 
ri =rs a  :
0
MS c : s a / (MS sa :
0








df sa t - n{ J 
represents the total nwnber of counties. 
represents the number of social areas delineated . 
represents the mean squares as sociated with the 
"among social areas " component of the source of 
variation. 
represents the mean squares associated with the 
"among counties within social areas " component 
of the source of variation. 
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Table X I I presents the results of the analysis of variance for 
the respective Migration Pattern Types I, I I  and I I I  (see Chapter VI 
for a description of the three migration pattern types) . This analysis 
of variance represents a one-way analysis of variance of samples of 
different sizes. Each sample represents a social area whose counties 
are assigned a migration pattern group code number according to the 
results presented in Table VI. 
The percentages of variation in migration pattern type 
accounted for by the social areas delineated indicate that Migration 
Pattern Type I I I  is the only migration pattern that accounts for a 
significant amount of the variation in migration at the . 0 1  level of 
significance. The social area dimensions used fail to account for a 
significant percent of the variance in Migration Pattern Types I and 
I I  (see Table X I I I) .  
In an effort to take into consideration all possible means of 
measuring the amount of variation in migration accounted for by the 
social areas delineated, an analysis of variance was done on the 
unstructured variation in percent of migration. The results of this 
analysis are presented in Tables X II and X I I I. As noted in Table X I II 
the ratio of variation in migration accounted for by social areas is, 
in this case, significant at Pr = less than . 05. 
Results of Hypothesis Testing 
In keeping with the stated purpose of this study and the 
theoretical framework provided by previous research, four hypotheses, 
presented in Chapter III, were used to guide the research. These 
Migration 
Pattern Type I 
Migration 
Pattern Type II 
Migration 
Pattern Type III 
Unstructured 
Percen t of 
Migration 
TABLE XII 
ANALYSIS OF VARIANCE 
VARIATION IN MIGRATION PATTERN TYPES I ,  II , III , AND 
IN THE UNSTRUCT�D PERCENT OF MIGRATION BY SOCIAL AREAS 
Total 
d .f .  S . S .  
1 19 258222 . 0  
1 19 258222 . 0  
1 19 258222 .0 
Source of Variation 
Among Social Areas 
d .f .  S . S .  M . S .  
3 1 3495 . 5  4498 . 5  
2 10083 . 1 25  504 1 . 5625  
5 3997 4 .  75  799 4 .  949 2 
1 1 9 13402 . 1560 15 2806 . 5466 187 . 10 3 1  
Among Counties 
Within Social Areas 
d . f . S .S .  M . S .  
1 1 6 244726 . 5  2 109 .7 1 12 
1 17 24 8 1 3 . 875  2 1 20 . 845 
1 1 4 2 1 8247 . 25 19 1 4 . 4495 
104 10595 . 6094  1 0 1 . 8809 
co � 
TABLE XIII 
VALUES OF THE RATIO OF VARIATION 
ACCOUNTED FOR BY SOCIAL AREAS WITHIN 
MIGRATION PATTERN TYPES AND THE ASSOCIATED F RATIO 
AND p-VALUE FOR EACH MIGRATION PATTERN TYPE 
AND THE UNSTRUCTURED PERCENT OF MIGRATION: 




Type For (ri) F Ratio p (Larger F) r 
I . 0280 2. 13 Greater than . 05 
II . 0228 2. 38 Greater than . 05 
III . 1187 4. 18 Less than . 0 1 
Unstructured 
Percent of 
Migration . 0962 1. 84 Less than . 05 
TABLE XIV 
VALUES OF THE RATIO OF VARIATION 
ACCOUNTED FOR BY SOCIAL AREAS WITHIN 
MIGRATION PATTERN TYPES AND THE ASSOCIATED F RATIO 





Type For (ri) F Ratio p (Larger F) r 
I . 4399465 6 . 19 Less than . 005 
II . 19316 13 2. 58 Les s than . 005 
III . 3507964 4. 57 Less than . 005 
(From: Loebl, 1973, p. 156. ) 
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hypotheses are restated below and the results of analysis are used to 
evaluate them. 
Hypothesis 1. The counties of North Dakota and South 
Dakota can be delineated into a number of distinct, 
homogeneous social areas. 
9 1  
Through the use of patterned factorial design , three dimensions 
were isolated which accounted for 89. 4 percent of the variation in 
county social structure (Table X) . Subsequently, 16 homogeneous social 
areas were delineated using procedures employed by Loebl (Table VI).  
Therefore, it is concluded that in light of the results of analysis 
the procedures employed in this study do in fact categorize the counties 
of North Dakota and South Dakota into homogeneous social areas. 
Hypothesis 2. Migration patterns among counties in North 
Dakota and South Dakota will vary significantly 
according to the type of homogeneous social area 
into which the county is assigned. 
The results of analysis tend to be equivocal in relation to 
this hypothesis based on the data presented in Table X I I I. The social 
areas delineated do account for a significant amount of the variance 
in migration when Migration Pattern Type I I I  is used but not when 
Migration Pattern Types I and II are employed. 
Hypothesis 3. Greater variations in differences in 
scale within Missouri-Nebraska as compared to North 
Dakota-South Dakota will be reflected in the number 
of social areas derived in each of the two studies. 
Table X VI indicates the number of social areas derived in both 
the Missouri study and in the present study. If we assume that differ­
ences among social areas reflect differences in organizational, 
environmental, and technological characteristics of the population and 
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ECOLOGICAL FACTORS IN MI SSOUR I  STUDY 




Percentage of females age 16 and over in the labor force. 
Percentage of housing structures with 2 or more dwelling 
units plus mobile homes . 
Percentage of families with income of $7000 or more. 
Percentage of workers classified as laborers in the work 
force. 
Percentage of total population classified as urban. 
The total number of Craftsmen, Operatives and Laborers 
per 1000 employed persons. 
Number of females in labor force per 1000 females aged 
15 through 44. 
Percentage of total population classified as rural. 
Percentage of total housing classified as rural. 
Factor Two 
Family-Dependency Status 
Percentage of married couples with 
years of age. 
Percentage of married couples with 
years of age. 





Percentage of population below 19 years of 
Population per occupied housing unit. 
under 6 
under 18 
over 4 5  years 
age. 




Median school years completed of those 25 years of age 
and over. 
Percentage of males 16 years of age and over in the 
labor force. 








TABLE rv (Continued) 
Factor Three - Continued 
Employment-Education 
Percentage of males employed full time. 
Percentage of males 14 years of age and over unemployed. 
Percentage of workers classified as Craftsmen and 
Operatives in the labor force. 
Number of persons who have completed no more than 8 
years of school per 1000 persons 25 years old and over. 
Percentage of total population 16 years of age and over 
in manufacturing. 
+ The variables of male median age and female median age were used 
in the present study. 
* Sarne variables used in present study. 
(Source: Adapted from Loebl, 1973, Tables I, III, and IV. )  
delineated in Missouri-Nebraska reflect greater variations in scale 
than do the social areas of North Dakota-South Dakota. 
Hypothesis 4. The variables associated with migration 
patterns in the counties of Missouri-Nebraska and 
those of North Dakota-South Dakota will vary due 
to differences in scale in the respective popula­
tions. 
While no statistical comparison of the variable composition 
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of the three dimensions was performed, inspection of Table X)J reveals 
that 11 of the variables that loaded significantly in the present study 
also loaded significantly in the Missouri study . Of particular 
interest is the complete duplication of variables assigned to factor 
two in the Missouri study. However, while all of these variables 
appear in the present study they appear within the first two factors 
as opposed to being common to one factor. 
Comparisons With the Missouri Study 
Comparisons between the present study and the Missouri study 
will follow the format given in Chapter I V. The Missouri study 
initially subjected 75 variables to factor analysis. This number of 
variables was subsequently reduced to 25 through the procedure of 
subjecting the initial factor matrix to a terminal solution with 
orthogonal rotation. The results of this procedure are presented in 
Table X V. The present study initially subjected 53 variables to 
factor analysis with a terminal solution (with orthogonal rotation) 
yielding 22 variables (Table I II) . In both studies three terminal 
factors (dimensions) were employed. The Missouri study designated a 
minimum factor loading of 0.7 for inclusion of specific variables in 
TABLE XVI 
NUMBER OF SOCIAL AREAS , NUMBER OF COUNTIES 
WITHIN EACH SOCIAL AREA , AND THE PERCENT OF COUNTIES 
WITHIN EACH SOCIAL AREA FOR THE NORTH DAKOTA-SOUTH DAKOTA 
STUDY AND THE MISSOURI STUDY 
North Dakota-South Dakota StudI Missouri Studi 
NlDilber of Percent of  Number of  Percent of  Number o f  
Counties Counties Coun ties Counties Counties 
Social in Each in Each Social in Each in Each Social in Each 
Areas Social Area Social Area Areas Social Area Social Area Areas Social Area 
122 3 2 . 50 1 12 4 1 . 9 1  2 33 6 
123  5 4 . 1 8 1 1 3  2 0 . 96 2 34 1 
12 4 6 5 . 00 12 1 2 0 . 96  242 1 
1 3 3  1 0 . 83 12 2 1 0 . 48 3 1 2  2 
1 34 1 0 . 83 123  1 2  5 . 74 3 1 3  1 
2 2 1  1 0 . 83 124 8 3 . 83 322 7 
222 8 6 . 6 7  1 33 5 2 . 38 323  26  
223  26 2 1 . 6 7 1 34 l 0 . 48 332 3 
224 52 4 3 . 33 2 1 1  1 0 . 48 333  13  
2 32 1 0 . 83 2 12 10 4 . 78 34 3 2 
233  2 1 . 6 7 2 13 16 7 . 65 422 1 
2 34 4 3 . 33 22 1 9 4 . 3 1 423 3 
322 4 3 . 33 22 2 24 1 1 . 48 4 33 6 
323 3 2 . 50 223 34 16 . 2 7 
324 1 0. 83  224 2 0. 96 
333 2 1 . 6 7 23 1  3 1 . 44 
232 2 0 . 96 
16 120 100 . oo 3 1 209 




2 . 86 
0 . 48 
0 . 48 
0 . 9 6  
0 . 4 8 
3 . 35 
1 2 . 44 
1 . 44 
6 . 22 
0 . 96 
0 . 48 
1 . 44 
2. 86  
100 . 00 
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the indexing procedure. The present study designated a minimum factor 
loading of 0. 68. The percent of common variation accounted for in 
each study is presented in Tables X and XI. Significantly loaded 
variables common to both studies are indicated in Table X V. 
The nwnber of social areas delineated and the distribution of 
these areas within the quartile indexing procedure are presented in 
Table X VI. 
The amount of variance in migration patterns accounted for by 
the delineated social areas in each study is presented in Tables XIII 
and XI V. Comparative analysis of these two tables indicates that the 
ratio of variation accounted for in the present study �s considerably 
less than in the Missouri study. In fact, only when Migration Pattern 
Type III is employed is a statistically significant amount of the 
variance in migration among social areas accounted for at the 
P = . 0 1 level . r This raises significant questions as to the meaning-
ful application of patterned factorial design to populations such as 
those found in the present study region. This problem will be 
discussed in the section on implications in Chapter VIII. 
CHAPTER VIII 
SUMMARY , CONCLUSIONS , IMPLICATIONS AND RECOMMENDATIONS 
This chapter includes the following sections : 
1.  A summary of the research problem, objectives and design. 
2. A summary of the major findings derived from the research 
related to the three obj ectives of the study accompanied by the 
conclusions drawn from each set of findings. 
3. A statement of the implications of the study as suggested 
by the findings and conclusions. 
4. A statement regarding recommendations for further research. 
Summary of the Research Problem, Objectives and Design 
The major emphasis of this study has been on the replication 
and testing of patterned factorial design as developed by Loebl in 
1973. This process has been one of delineating homogeneous ecological 
areas on the basis of specified demographic and socioeconomic char­
acteristics of counties within the study region and, subsequently, 
examining these areas for significant differences in migration patterns. 
In accordance with the emphasis placed on the development and 
assessment of patterned factorial design, the problem selected for 
investigation emerged in the following form: "Given the Missouri 
method of delineation of social areas, what is the applicability of 
this method to the North Dakota-South Dakota study region and how may 
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these social areas be used in the analysis of present, past and future 
migration patterns? " 
Based on the above problem statement, this study was developed 
around a set of objectives which were to determine: 
1. The extent to which counties of North Dakota and South 
Dakota could be delineated into homogeneous social units using 
criteria similar to those specified in the Nissouri study . 
2. How much of the variation in migration patterns in the 
study region could be accounted for by the demographic and socio­
economic differences among social areas. 
3. Through comparison of the findings of the present study 
with those of the Missouri study, whether the variables contributing 
to the explanation of migration patterns were the same as or similar 
to those reported for Missouri and Nebraska. 
Chapter II contained a review of selected literature related to 
the problem under study. In general, this review of literature briefly 
traced the development of ecological analysis in social science, the 
relationship between hwnan ecology and sociology, and the current 
perspectives used in ecological analysis of human societies. Of the 
perspectives explored, social area analysis and factorial ecology were 
singled out as being of particular relevance to the present study. 
In Chapter III three conceptual models were discussed. The 
conceptual scheme for conducting this study was drawn from social 
area/factorial ecology analyses developed by Shevky, Bell, Munson and 
Berry , ecological correlation by Bogue , and an ecologically based 
theory of migration by Sly. 
99 
The conceptual models , together with the review of literature, 
generated a set of theoretical propositions and associated research 
hypotheses . The theoretical framework attempted to predict that the 
counties of the study region of North Dakota-South Dakota could be 
divided up into homogeneous social areas on the basis of unique con­
figurations of demographic and socioeconomic characteristics 
(variables) , and that these variables, being relatively stable, could 
be used to account for inter-area differences in migration. The 
research hypotheses followed directly from the proposi�ions and can 
be summarized as follows: 
The ability of patterned factorial design to delineate homo­
geneous social areas in the present study will vary significantly from 
that of the Missouri study. However, given the successful delineation 
of social areas in the present study, a significant amount of variation 
in migration among counties in the study region can be accounted for 
by variances in socioeconomic characteristics of the identified social 
areas. The factors used in accounting for differences among social 
areas and thus indirectly differences in net migration are signifi­
cantly different from those used in the Missouri study. 
The research methodology as presented in Chapter I V  is 
primarily a replication of that design developed by Loebl. Patterned 
factorial design was used in identifying factors (dimensions) and 
their associated, significantly loaded variables as well as in the 
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delineation of social areas. Factor analysis was based on an R-type 
matrix whose initial factors were extracted employing a principal 
component solution with iteration. Subsequent terminal factors were 
rotated orthogonally according to the Varimax technique. Index scores 
were standardized for the specific variables and factors isolated, and 
- the social areas delineated for the study region. 
Migration patterns were established for each county in the 
study region based on net migration rates for the 1950 and 1960 
decades according to the residual method. 
Analysis of variance was employed relevant to the utility of 
social areas in accounting for a significant amount of - variation in 
migration patterns over the two decades. The F-test was used as a 
guide in ascertaining the significance of variation accounted for in 
migration pattern by social area. The one percent level was considered 
as the critical level of significance due to the likely non-normality 
of the distribution of assigned migration pattern scores. These 
procedures were done in an attempt to fulfill objectives one and two 
of the study. 
To fulfill obj ective three a comparative analysis was done 
between the major findings of the Missouri study and the present study. 
Chapter V presented the delimitation and analysis of social 
areas for the study region. Chapter VI presented the analysis of 
migration patterns. Chapter VII presented the results of the two 
preceding areas of analysis as well as the comparative analysis called 
for in obj ective three. 
The next section of this chapter will focus on the major 
findings reported in Chapter V II, present some conclusions and offer 
related interpretations. 
Maj or Findings and Conclusions 
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In this section of the chapter the major findings of the study 
are reviewed and conclusions are offered based on these findings, 
together with possible interpretations that may be associated with the 
findings. 
As stated above, the first objective of this study was to 
ascertain the capability of patterned factorial design (or the 
Missouri method) to generate a number of homogeneous social areas 
based on a set of well defined demographic and socioeconomic variables. 
In relation to this objective it was found that : 
1. By subjecting a relatively large number of demographic 
and socioeconomic variables to a two stage factor analysis, a limited 
number of significantly loaded variables distributed among three 
factors was generated. 
2. These factors, identified as dimensions, were descriptively 
labeled as Family-Dependency Status, Population-Housing, and Male 
Employment Status. 
3. The standardization of variable index scores and factor 
index scores allowed for the construction of 16 social areas. 
4. Of the total variation in com1ty social structure, 89. 4 
percent of this variation was accounted for by the three dimensions 
employed. 
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5. Finally, it was found that the quartile indexing system 
used to delineate social areas in this study arranged the social areas 
along a continuum ranging from those possessing characteristics of a 
relatively stable population to those indicative of a dynamic or 
potentially changing population. 
It is, therefore, concluded, based on the findings of this 
study in relation to obj ective one, that the patterned factorial design 
technique of delineation of homogeneous, although not necessarily 
contiguous social areas, is a viable research technique for attaining 
homogeneity of both variables within dimensions and of counties within 
social areas. It is felt that this technique allows for more precise 
and meaningful construction of subregional units if the purpose of the 
delineation is to provide the interested researcher with homogeneous 
units based on specific demographic and socioeconomic characteristics 
of a population. It also allows for the investigation of the potential 
for · demographic change within social areas due to natural increase 
(decrease) and/or net migration. 
Objective two of the study was to determine how much of the 
variation in migration patterns found in counties of the study region 
could be accounted for by the previously delineated social areas. The 
purpose of this objective was to discern the viability of patterned 
factorial design in accounting for variations in a demographic process 
(migration) and to thereby establish the utility of the research 
procedure. 
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The major findings of this study in relation to objective two 
are as follows: 
1. The social areas delineated in this study did not account 
for a statistically significant percentage of the variation in 
Migration Pattern Types I and II using one-way analysis of variance 
. and the F-test of statistical significance. 
2. The social areas delineated in this study accounted for 
a greater percentage of the variation in net migration when Migration 
Pattern Type III and an tmstructured measure of net migration were 
used. Migration Pattern Type III and the unstructured measure of net 
migration proved statistically significant at the . 0 1 and . OS levels 
respectively . 
3. Those classifications specifying only direction or 
magnitude (extent) of net migration (Migration Patterns I and II) were 
less amenable to explanation than those specifying both direction and 
magnitude (Migration Pattern III and the unstructured measure).  
These findings suggest the following conclusions: 
1. The small amounts of the total variance in net migration 
accounted for by the social areas constructed in this study through 
the use of patterned factorial design tend to cast doubt on the 
capabilities of this technique to account for and/or predict net 
migration patterns within a relatively stable, homogeneous population 
such as that found in the present study region. 
2. Only when both the extent and direction of net migration 
are taken into consideration does a non-random association appear 
between socio-ecological units and net migration. 
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Objective three of this study was to compare the findings of 
the present study with those of the Missouri study and in so doing to 
account for similarities and differences in variables which ultimately 
contributed to a partial explanation of migration patterns. 
The major findings of this study in relation to objective 
- three are as follows: 
1. The results of factor analytic and social area development 
procedures (patterned factorial design) were similar to those of the 
Missouri study in that the dimensions developed accounted for similar 
percentages of common variation both within and between factors. 
2. Of the 22 variables used in the construction of the 
dimensions of the present study, 1 1  of them duplicated variab les used 
to construct tl1e dimensions of the Missouri study, although the 
distribution of these variables among the three dimensions described 
differed significantly. 
3. Of 64 social areas possible as a result of the indexing 
procedures employed, the present study utilized 16 .  The Missouri study 
utilized 30 social area classifications. 
4. Fewer counties in the present study region attained the 
extremes of the range of the social area indexing procedure, thus 
indicating a greater degree of homogeneity among counties in the 
present study in relation to the dimensions used than in the lissouri 
study in relation to the dimensions developed within it. 
5. The extent of variance in Migration Pattern Types I, II, 
and III explained in the present study was considerably less than 
that explained in the Missouri study. 
These findings suggest the following conclusions : 
1. The patterned factorial design technique of delineating 
homogeneous ecological areas was successfully replicated albeit with 
a set of significantly loaded variables and descriptive dimensions 
unique to the present study region. 
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2. The variables that, as a result of factor analysis, loaded 
significantly in both studies would tend to confirm that there are 
a relatively small number of socioeconomic and demographic variables 
which if properly identified and analyzed could be used to generalize 
patterned factorial design. This conclusion also strengthens the 
argument of "increasing scale" used by Bell and Shevky. in their work 
on social area analysis. 
3. The smaller number of social areas delimited by the 
indexing procedures used and the greater degree of centrality within 
the range of possible variations among social areas indicates greater 
homogeneity among social areas in the present study as opposed to the 
Missouri study. 
4. The extent of variation in net migration patterns explained 
by the socio-ecological units delineated in the present study was a 
function of the fact that a greater number of counties with similar 
socioeconomic and demographic characteristics were found in the North 
Dakota-South Dakota study region, thus allowing for less variation 
among social areas with which to explain variations in net migration 
patterns. 
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Implications of the Study 
A review of the findings and conclusions presented above 
suggests certain implications of these findings. Some major implica­
tions may be stated as follows: 
1. The Missouri method of delineating social areas (patterned 
- factorial design) enables the researcher to construct socio-ecological 
tmits possessing greater socioeconomic and demographic homogeneity 
than has been possible in the past using methods based on territorial 
contiguity. It is felt that, with further development, patterned 
factorial design could become an effective means of identifying more 
meaningful subregional planning areas than are presently employed. 
The identification of these units could in turn lead to more effective 
area development programs as well as to more efficient use of the 
resources available for community and regional integration. 
2. The social area index formulated as an integral part of 
patterned factorial design establishes a continuum ranging from those 
social areas with low potential for demographic change due to natural 
increase (decrease) and/or net migration to those areas with high 
potentialities for demographic change. This characteristic of 
patterned factorial design appears to be unique and, therefore, warrants 
further investigation. 
3. There appear to be several weaknesses or limitations 
inherent in patterned factorial design as interpreted in this study. 
The variables used in the initial factor analysis were somewhat 
repetitious and, therefore, tended to inflate the nwnber of variables 
which loaded significantly in the terminal factor solution. It was 
also found that the quartile indexing procedure used to delineate 
social areas was limiting in that it rendered unavailable seemingly 
significant amounts of variation among counties within social areas. 
Finally, the use of structured patterns of net migration did not seem 
- to be more advantageous than unstructured net migration measures 
reflecting both the direction and extent of migration. 
4. When the social areas delineated as a result of patterned 
factorial design were used in an effort to account for variations in 
net migration patterns among social areas, the results tended to be 
inconclusive. The social areas failed to account for statistically 
significant amounts of variation in net migration until both the extent 
and direction of net migration were taken into consideration and even 
then only to a limited degree. This inability to account for variances 
in patterns of net migration among social areas appears to be 
directly related to the degree of heterogeneity present in the popula­
tion under study with respect to the socioeconomic and demographic 
variables employed in the initial delineation of the social areas . 
Recommendations for Further Study 
The author reconunends the following studies as logically 
following from the findings of this investigation : 
1. Further investigation of the patterned factorial design 
technique of delineating social areas with emphasis on the delineation 
of dimensions, the adequacy of standardization procedures, and the 
delineation of migration patterns. 
2. An effort to determine the exact nature and utility of 
the demographic stability-change continuum formulated as a consequence 
of the indexing procedures employed in the patterned factorial design. 
3. Examination of the association between ecologically based 
structural units and demographic processes using populations from 
other states or combinations of states. 
4. The present study has shown that it is possible to cate­
gorize the counties of a predominantly rural subregion (North Dakota­
South Dakota) into homogeneous social areas based on social, economic, 
and demographic characteristics of the population. The major advantage 
of this technique is that it frees the researcher from· the limitations 
imposed on him by the traditional criterion of territorial contiguity. 
The utilization of territorial contiguity as a basis for construction 
of socially homogeneous areas introduces an extraneous variable which 
may have no bearing on the problem under investigation. 
Another important advantage of this technique is that it allows 
for the generation of larger numbers of comparable units standardized 
on the basis of defined variable relationships and thus overcomes the 
problem of "disclosure. " This may be particularly important in rural 
areas with a small number of cases. 
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APPENDIX I 
STANDARDIZED VARIABLE SCORES FOR EACH COUNTY: DIMENSION I 
County Name MMEDAGE FMEDAGE CHUN6 CHUN18 BELOW19 POPXHOUS PERSXRM OVER65 AGEXCH 
Adams ND 7062 5804 1954 3205 3680 1 8 6 3  7 16 48 7 8  1 484 
Barnes 4834 406 3  3100 1639 2 374  1422 269 5922 890 
Benson 5450 4063  4242 4076 5457  3578  2 1 44 482 3  1997 
Billings 7 725 647 3  17 86 236 1 5964  4069 1955 8 79 382 7  
Bottineau 4645 4866 2722 1363 3066 1863  492 5665 11 1 7  
Bowman 7915 6250 4904 4217 44 78  2255 60 1 3803  21 11 
Burke 4360 3170 212 1  2155 3225 1765 7 7 3  4609 1 405 
Burleigh 5355 5089 57 72  52 70 4663 2500 807 1 856 3866 
Cass 6493  55 36 4922 4028 3040 1 6 1 8  413 3059 229 7 
Cavalier 6351 7768 2530 2561 4568  2 794 969 5098 150 7 
Dickey 6588 7009 1552 2334 2920 17 65 399 6 7 8 3  7 34 
Divide 3365 3259 1238 2 386 2525 . 161 8  254 5 15 3  1 16 3  
Dunn 7583  7321 4 196 4812  6 222  4657  2 1 83  2 1 1 8  342 7  
Eddy 3460 3080 2 737 2492  4079 2 304 7 8 8  6 862  896 
Emmons 4645 5000 4626 5880 6 6 72 4657 1625 3138  2649 
Foster 41 7 1  7009 4427  3969 5500 294 1 856 4 71 3  1 7 30 
Golden Valley 5213  47 32 3762 42 34 3942 2059 383  554 3  1 41 7  
Grand Forks 5024 4732 6342 4771 3 1 82 2 35 3  780 1 6 36 3918 
Grant 886 3 86 16 4082  4737  5109 3382 962 25 76 2967 
Griggs 4123  4464 0 24 37  2 1 85 1 4 71 288  6 789 641 
Hettinger 5024 5 1 79 4491 36 14  5758  3480 1 198  29 1 8  29 37 
Kidder 7299 7009 29 89 32 63  4959 3382 11 35 3162 2 32 3  
LaMoure 4976 5357 23 13  192 1 3851 2206 589 5568  1 1 1 4 
Logan 5640 616 1  2584 276 1  5148 3333 1000 2 808 2499 
McHenry 8436 8348 3694 3225 4272 2 745 956 460 3  162 7  
McIntosh 4929 4286 242 3  2176 27 14  1667 1 7 7  597 7  10 1 3  
APPENDIX I (Con tinued) 
County Name MMEDAGE FMEDAGE CHUN6 CHUN 1 8  BELOW19 POPXHOUS PERSXRM OVER65 AGEXCH 
McKenzie 5592 6384 4840 5504 4706 2990 1252  3095 276 8  
McLean 6682  5625 3370 3 194  409 2  2549 998  4457 1720 
Mercer 43 1 3  482 1 3758 3759 3 405 19 1 2  755 365 1  205 1 
Morton 6 1 14 4 866 5722 5577 58 3 1 3 38 2  1 4 1 1  3297 2 8 85 
Mountrail 10000 10000 3954 368 3 464 1 259 8  1 377 42 1 9  1779 
Nelson 4 12 3  3482 1 1 5 3  107 1 1739  1 176  309 8950 196  
Oliver 70 14 6652 3548 4554 5427 446 1 1 6 1 8  1526  4 1 38 
Pembina 3 886 36 16 2363  3005 369 3 2 255 768  6 172  995 
Pierce 6825 5045 4879 3077 4 8 1 8  2 892 8 3 3  4707 1753 
Ramsey 86 73  8393  3623  3 1 12 4062 2206 8 8 1  5299 1 374 
Ransom 6540 5446 2872 1260 2 366  1225  295 7784  4 30 
Renville 7678 8 125 4 157 2785 4 109 245 1  786  35 1 6  2444 
Richland 379 536 1968 172 1  309 1 19 1 2  474 5800 850 
Rolette 5782 5625 7 178  6506 902 1  67 1 6  4592  1 825 522 3  
Sargent 7773 7679 4028  2902  3860 2 304 309 5275 1 3 3 2  
Sheridan 142 45 765 1845 294 1  2206 497 3822  1 85 1  
Sioux 2464 2 14 3  8 3 10 9 157 10000 7843  680 1 0 10000 
Slope 1 1 85 1 1 6 1 6580 8296 7248 4559 1 366 1 8 3 2  3 8 10 
Stark 7 156 6205 64 3 1  5394 5676 3775 1796 2442 3427 
Steele 5308 5 179  2548  17 14 30 3 �  2010  1 1 2 5 348  107 3 
Stutsman 6635 7455 36 87 3 160 300 1 196 1 6 36  4487 153 2  
Towner 66 35 7455 2370 20 3 1  3980 2402 400 5470 1 2 1 0  
Traill 7346 7009 2 1 2 1  9 3 6  1 365 784  72  760 1 449 
Walsh 3223  3259 3075 26 37 3 126  2 157 656 5592 1097 
Ward 70 14 6295 6 8 3 3  5009 4246 294 1  9 10 1 252 4744 
Wells 5 1 1 8 406 3 2484 2558 4 1 4 3  2 108 6 10 5360 1 2 82  
Williams 5 166 647 3  3868  5222 4976 2500 9 8 3  29 12 26 19  
Aurora SD 5355 5357 2 808 2602 4684 1 86 3  384 54 3 3  1 364 
..... ..... 
Beadle 2 370 2455 2996 2475 3207 1422 4 35 4878  1 297 
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County Name MMEDAGE FMEDAGE CHUN6 CHUN 1 8  BELOW19 POPXHOUS PERSXRM OVER65 AGEXCH 
Bennett 42 1 8  7 143 53 17 4768 64 32 3922 2 868  299 1 3498  
Bon Homme 5592 6295 2883  167 3  1954 1 275 433  6600 592 
Brookings 4502 424 1  36 33 1787 1 627  1 32 4  230 3394 1659 
Brown 6256 5625 40 78  366 3  3534 1 86 3  565 3675 2 077 
Brule 1469 35 7 3559 452 3  4500 2 157 676 4896 1696 
Buf falo 6682  6 16 1  9246 866 1 8433  69 6 1  5 8 1 8  1 233  7 1 85 
Butte 526 1 5089 2 142  29 12  356 8  1 6 1 8  1026  4853  1 394 
Campbell 5403 53 13  2075 3800 4942 3 1 37 902 3639 2420 
Charles Mix 9573  8929 39 1 1  32 36 45 30 2500 109 1  5098 1624 
Clark 7299 732 1 552 0 1979 8 82 80 7473  344 
Clay 4882  49 1 1  4 1 49 2392 653 833  247 2 375 22 1 3  
Codington 1754 160 7 3 1 17 3029 3684 1765 4 1 8 5 354 1 4 12  
Corson 6 16 1  5982 5609 699 1 7492  5490 4444 1 87 4  4683  
Custer 3 175 3438 2520 15 1 1  2898 588 728 4 805 1402 
Davison 7773 82 14 3929 299 1 3104 1 373  444 5940 1 1 44 
Day 76 30 7902 1829 19 1 4  3 164  1667 558 7906 582  
Deuel 664 1295 2 306 1962  3096 1569 586 650 8  744 
Dewey 5 166  7009 7320 6386 826 1 5490 457 1 178 3  5000 
Douglas 6 16 1  6027 3082  33 1 2  4 105 2 35 3  386  597 1 1 25 1  
Edmunds 7346 7857 3 135 2503  442 3  2745 822  56 1 1  1 498  
Fall River 5735 6295 1039 52 3 0 0 547 10000 0 
Faulk 5 166 49 1 1  3306 242 3  4672 245 1 7 1 3  5995 1 333  
Grant 7 109 7723  3587 246 1 390 7  2 255 580 6 349 1024  
Gregory 3365 4464 33 84 1680 29 80 1 422 79 1 69 72 806 
Haakon 8 8 15 8750 422 1 4506 5466 245 1 1056  3877 2564  
Hamlin 5 1 1 8  5759 1598 48 2598 1 373  3 19 8095 5 89 
Hand 4882 531 3 4082 44 17 5062 2549 692 4707 1626  
Hanson 4834 526 8 30 1 1  2995 5079 2843  693 6 1 17 1545 
..... ..... 
Harding 3 1 2 8  3482 37 40 3263  47 10  2745 1504 3 1 8 1  2 1 1 1  
....., 
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Hughes 8 152  8348 3950 5 308 4865 2 304 1079 2540 29 32 
Hutchinson 6 7 7 7  5402 1669 568 2662  1 5 20 2 7 7  760 1 6 1 2 
Hyde 6 16 1  6 1 1 6  4302 2 1 82 460 7 2 304 9 30 56 78  1 1 5 1  
Jackson 76 78 82 1 4  31 8 1  706 3 1 30 784 7 1 1  459 1 1 4 7 8  
Jerauld 5355 46 88 2053 20 1 7  2898  1 1 7 6  1 60 7 7 72 529 
Jones 8626 8884 2 19 6  4 8 1 2  4 302 1 8 1 4  1224  3773  2260 
Kingsbury 5829 59 38 868 540 2688 1 3 7 3  54  8 1 1 4  29 7 
Lake 29 38 4688 2559 1 30 1  2 387  1569  374  542 1 10 1 2  
Lawrence 6 303 6875 3295 2740 355 1 1520  749  365 7 1 965  
Lincoln 4787  3884 1644 2093 3 195  1 4 7 1  1 9 2  6642 797  
Lyman 6 16 1  76 34 49 82 3876 5 122  3088 1 7 60 35 7 1  2470 
McCook 7 7 73  78 13  3544 22 1 7  4036 2206  4 1 3  6 764  10 1 4  
McPherson 744 1 647 3 836 1 1 46 3590 2 108  542 589 7  884 
Marshall 6588 3839 46 33 2520 3594  1 9 12 759 6905 888 
Meade 3 128 2857 5662 6458 4508 3775  1 398  1 862 337 1 
Mellette 9242 8795  5875 4757  60 28 42 1 6  379 3  29 1 2  3 7 79 
Miner 369 7 3884 1 2 1 985 2890 1 765 2 1 8  7692 4 86 
Minnehaha 4502 5045 4854 4448 4 1 86 2059 5 1 1  3 1 87 2452  
Moody 40 76 3750 352 3  2 3 10 504 1 2206 164 58 1 2  1094 
Pennington 60 19 660 7 469 8 382 1 442 3 2 206 825 1 70 3  4019  
Perkins 5024 4554 3384 3225 3 7f4 20 1 0  95 7 4505 1 600 
Potter 6303  59 38 55 7 3  4282 505 8  2 84 3  786 5085 1 875 
Roberts 7 109 75 89 3466 2633 4508 2 794  1 605 6 300 1 3 36 
Sanborn 0 0 1249 1742 382 1 2255 29 8 6 142 870 
Shannon 5545 6696 5 7 83 6826 9944  10000 10000 824 879 7 
Spink 39 34 2857  2 1 99 1849 2550 1 422  290 6050 960 
Stanley 4408 366 1 5477  5353  5 36 3  30 39 2089 1 80 1  450 1 
Sully 95 3 1 3  6 2 8 1  5074 6 140 3088 10 32 3755 2226  
APPENDIX I (Continued) 
County Name MMEDAGE FMEDAGE CHUN6 CHUN 1 8  BELOW 19  
Todd 5450 4 107  7406 799 3  9407 
Tripp 9 336 9 152  4 164 3522 4 328  
Turner 6209 7857  133 1  16 1 1  2 155 
Union 6 398  5268 2 1 32 2 379 3 156 
Walworth 569 89 3 4228  2 16 2  4 25 1  
Washabaugh 8057 8 170 10000 7325 8420 
Yankton 104 3 536 4 196 38 18  2263  
Ziebach 5877 549 1  885 8  10000 8566 
A two digit decimal is implied ( 6066 a 60 . 66) . 
POPXHOUS PERSXRM 
8088 6 86 3  
2402 1 1 75 
882 0 
1 324 326 
2 108  10 14 
7 108  7 342  
1 8 1 4  825 





6 142  
5287  
1056 















STANDARDIZED VARIABLE SCORES FOR EACH COUNTY : DIMENSION II 
County Name MEDRENT GROWTH CHANGE HUSUN45 MULTHOUS SINGFAM POP 1 8X44 PERMl AGRI 
Adams ND 7 1 1 3  888 726 3264 4684 669 7 1799 6 306 444 8 
Barnes 5876 604 12 77 2528 5087 502 1  3039 44 5 7  3482 
Benson 37 1 1  44 1 8 38 3 1 3 8  1957 7932  705 7 633  6 1 89 
Billings 6804 449 8 74 4 32 1  3 1 1 1  99 14 1087 8 5 7 3  9490 
Bottineau 670 1  2 1 1  1 8 77 20 1 3  108 3  9 3 7 1 1725 5006 449 1  
Bowman 5052 220 1304 4 7 8 1 4487 7 7 10 2062  705 1  4495  
Burke 8866 4 39 1  633 1  2148  1 7 7 1  8 9 3 1  1 332 85 7 3  4 337 
Burleigh 9588  6532 6336 7358 9 394 1 649 465 1 464 3 1 8  
Cass 70 10 5 7 1  85 3 7 392  10000 1 570 5 7 14 1 1 7 1  328 
Cavalier 6 392  340 1289 1275 2 126 8449 87 1 7 7 1 7  6 225  
Dickey 70 10 1 32 1 397 2066 2600 7 865 1 505 7 304 5 3 14 
Divide 4948  423  1 107  1220 1684 846 7  1 626 8 1 5 8  5395 
Dunn 6907 194 1506 3025 1669 90 70 1038  8 346 7966 
Eddy 6804 738 1231  6 83 3 1 1 1  7685 0 6865  5090 
Ennnons 7423 37 1 1 700 2746 1 2 10 8689 875 8486 6405 
Fos ter 59 79 55 1726 384 3  2944 7 160 1077 6950 39 14 
Golden Valley 10000 8 128 10000 1 8 79 2 74 7  7 197 1049 7850 4 355 
Grand Forks 6804 343 1246 10000 970,4 0 7 7 19 0 445 
Grant 6804 105 1502 2596 2025 8909 140 3 7952  8 282 
Griggs 5464 468 1244 855 1985 85 1 8  740 7073 4944 
Hettinge r 309 3 26 1 1383 2565 2 72 1  8068  109 1 75 1 3  4 862  
Kidder 5876 325 1022 3 14 1  1 1 14 9566 1598  9 1 8 7 75 8 3  
LaMoure 45 36 268 1 3 1 9  2 1 1 8  950 9 388  740 8838  69 35 
Logan 556 7 599 6 80 2 102 1 76 3  8 576  1 2 1 1 9 304 7079 
McHenry 56 70 30 7 1298 2 167 1596 8742 978  8 372 5764 
McIntosh 6082 338 1290 223 1  120 1  87 15  925  87 82 50 15 
APPENDIX I {Continued) 
C0tmty Name MEDRENT GROWTH CHANGE HUSUN45 MULTHOUS SINGFAM POP18X44 PERMl AGRI 
McKenzie 6289 689  259  3742 2129 8 621 2090 6 812 654 3  
McLean 5876 362 1 6 36  2004 1605  8404 900 6777 4924 
Mercer 70 10 2 1 35 1602  2602  2625  8283  1 74 3  6956  4413 
Morton 6289 497 989 5 106 6255 5288 227 8  4 3 31 2 3 62  
Mountrail 5567 123  12 33  240 3 31 30 8473 12 3 3  7125  4112 
Nelson 6 701 12 3 1855 276 1269 8 849 92 8 5 5 8  5566  
Oliver 6082 56 8 618 4977 2132  8 647 2221 8027 9025  
Pembina 7 320 554 135 3  2602  1 898 8499 1144 7708 3099 
Pierce 7732 936 1 701 279 8  2761 7771 917 7752  2616  
Ramsey 64 95 122 14 14 3065  6182 5480 214 3 474 8 2561 
Ransom 5155 2 39 1482 29 36 2704 7576  84 3 7 804 42 36  
Renville 7526 9 25 1568 17 32 1 870 8766  109 8 7411 62 31 
Richland 5979 1843  2621 3141 4007 6408 3 542  6 6 3 8  3772 
Rolette 6289 308 145 1  5765  5 350 6 398  1 6 1 9  5 328  2 314 
Sargent 3608  117 1323  2525  169 2  8 8 89 1569 8 1 70 50 36  
Sheridan 5876  5 38  2020 1952  7 1  10000 1591 9 782 7 2 30 
Sioux 3505 84 17 7 7  46 3 1  5 102  7275 2122  5784 4 3 81 
Slope 7526 2428  2784 5860 1035 9650 1654 9109 868 3  
Stark 6186 186 1418 5755  746 8  4056 4024 3 745  2174 
Steele 7732 1821 1023  385 8 313 3  7 7 26 1 899 7546  6 742  
Stutsman 577 3  208 1412 4070 6402 4894 2972 4 376  2 351 
Towner 711 3 296 1391 14 86 1644 8 357 35 8 808 7  44 82  
Traill 8041 1063  921 161 8  3649 6874 24 30 6 3 74 36 1 5  
Walsh 9485 8607  9400 2170 2885  7906 1 640 70 7 2  3506 
Ward 6289 48 3  1149 963 5  8 308  1928  6532  175 8  740 
Wells 7835  1768  277 1931 2 397 7 854 8 75 7999 5056 
Williams 6907 126 1677 5017 5846 50 80 2 752  452 3  15 3 3  
Au rora SD 7216  1243  15 24 1928  1 3 85 8736  7 1 6  9448  6 36 5  
Beadle 6 701 341 2062 4085 4549 6 312  3117 5520 2024 
...... 
APPENDIX I (Continued) 
County Name MEDRENT GROWTH CHANGE HUSUN45 MUI.THOUS SINGFAM POP 1 8X44 PERM l AGRI 
Bennet t 5464 280 1622 5 5 32 3587  848 1  2320 6 825 546 3  
Bon Honnne 7526 15 70 3392 28 19 20 19 8 6 75 3277  8 5 16  4 728 
Brookings 79 38 306 1 3842 5 7 74 7265 4 84 1  7 7 75 355 5  255 1 
Brown 6804 522 1752 545 8  7 15 7  4064 4 74 3  3650 1352  
Bru le 6289 255 2162  3 150 3762 7 300 1474 6006 4 1 7 7  
Buf falo 6907  45 7 154 8  498 3  2792 7 7 14 2260 7 784 6502  
Butte 59 79 160 16 13  35 6 1  3940 728 8  2 15 7  6220 3 12 8  
Campbell 5 876 856 892 20 8 1  0 9 8 72 1 3 7 1  10000 702 1 
Charles Mix 4639 0 1002 3264 199 1 806 8 1 389 8220 5299 
Clark 938 1 8 89 3393 686  14 75 9288 744 9580  6 8 89 
Clay 7 1 1 3  1219 1347  76 19 6932 4 16 1  10000 3299 1 8 8 3  
Codington ' 5876  702 1524 3328 4 8 8 7  60 32 23 10 5 396 1565  
Corson 6 1 86 144 1906 3760 24 84 8 1 83 20 19 6 82 7  666 8 
Custer 6 70 1  1075 2448 32 12 20 76 8 70 1  24 80  6 166 2 1 80 
Davison 5 7 7 3  203 884 4340 5449 5 146 29 76 49 70 90 3 
Day 5052 219 1 337 1 1 74 1633  8 540 344 7 1 1 6 4 7 35 
Deuel 5052 729 1984 1 857  680 9499 793 8423  7 35 1  
Dewey 5 36 1  231  169 1  5988  468 7  7 722  2 108  597 7  4 54 3  
Douglas 4948 384 1699 3 1 8 1 338 9409 1 148  97 7 8  6809 
Edmunds 5876 82 0 24 76 1 7�8 9 170 925 7200 6090 
Fall River 5 155  187  17 16  1 109 64 33 4636 145 42 1 1  224 6  
Faulk 6082 493 1458  3040 24 8 7  8402 1056 75 80 6384 
Grant 5 8 76 294 1598 2 148  1920 8232 1 169  8 1 34 4098  
Gregory 6 1 86 1 7 1  1 7 1 8  1827  1825 9 1 5 8  1002 8552 54 34 
· Haakon 5 1 55 78 15 38 4070 307 1 8520 19 1 6  74 1 8  4 78 3  
Hamlin 525 8 389 150 8  242  389 9533  1 1 7 7902  54 39 
Hand 5 155 2 3 1  1525 4 156  1622  8 875 1 3 1 1 8 6 38 6254 
0 55 1709 1925 1046 9063  978  9499 7204 Hanson N 
8454 1298  1339 3865 245 1  9744 12 1 1  8504 10000 Harding 
APPENDIX I (Continued}  
County Name MEDRENT GROWTH CHANGE HUSUN45 MULTHOUS S INGFAM POP 1 8X44 PERMl AGRI 
Hughes 6804 479 158 7  628 3  7606 5024 3333  3392  6 17 
Hutchinson 670 1 10 1 1984 1272 87 1 9225 765 924 3  5429  
Hyde 5773 83 174 8 2792 170 1 9022  1 158  8 2 38 5 8 75 
Jackson 4 845 20 1567 539 1 346 3  9 352 1 9 34 7 764 4799 
Jerauld 5670 89 192 1 1 1 86 8 1 8  9 655 592 9595  5 845 
Jones 5 155 164 1033  38 80 3206 9476 2207 707 3  52 1 3  
Kingsbury 6392 568 1842  1407 1 345 877 8 460 8795 520 1  
Lake 6082 1477 2282 2896 2930 7405 3705 5768 3 1 2 8  
Lawrence 6392 280 1649 5277 800 3  356 8  4428  24 2 1  6 9 8  
Lincoln 5773 289 1804 2366 1650 8786 1296 8 679 405 8  
Lyman 5670 320 1385 4238  3457 9495 2 196 72 72 5050 
McCook 5670 193  1527 1658 302 942 1  468  95 15 52 34 
McPherson 5464 266 1592 803 327 9634 97 1 955 1 6 307 
Marshall 7423  1 1 6 1  5227 2302 1 8 36 897 1 8 82 8596  6867 
Meade 4330 2 1 1  1 883  82 1 6  5759 3 1 2 8  5625 2624 302 7 
Mellette 38 14 85 14 35 559 3 1 342 9759 2664 848 1  7 3 32 
Miner 8454 959 3  75 7 1  0 350 9 7 1 6  99  9905 6225 
Minnehaha 5670 2 19  1278 62 15 54 15 4965 4052 4907 170 
Moody 835 1  10000 2779 1750 1 224 8459 492  8549 5 19 3  
Pennington 5979 197 1265 8 357 5852  4608  5 38 1  3833  0 
Perkins 5773 463 17 34 274 3 2s5·4 8 6 30 1 6 1 5  756 3  6464 
Potter 5670 87 1 107 1 37 33  33 16  7722  14 84 759 1 5 156  
Roberts 5464 54 14 35 1790 2025 8 369 645 6640 506 3  
Sanborn 670 1  16 10 3448 1033 5 10 9424 72 6 9607 6795  
Shannon 6289 367 1328  5832 2625 8639 26 1 8  6985 386 
Spink 7320 357 996 2 1 30 4633  6749 2 157 5926 558 1  
Stanley 6598 180 18 82 5 198  9024 8459 2937  3639 304 3 
Sully 5052 845 32 85 4404 3037 8836 2 1 1 8  7805 7586  
APPENDIX I ( Continued) 
County Name MEDRENT GROWIH CHANGE HUSUN45 MULTHOUS 
Todd 72 16  66 1 166 1 626 1  1692  
Tripp 46 39 1 34 1 2 15 3555 3350 
Turner 6289 40 1 1684 1070 16 1 
Union 7320 60 7 1876  3169  249 3  
Walworth 37 1 1  109 2262 36 10 4755  
Washabaugh 7526 1247 299 3  8400 1588 
Yankton 5052 279  1864 4864 5 104 
Ziebach 7 1 1 3  228 1644 7 769 2 386 
A two digit decimal is imp lied (6066 = 60 . 66) . 
SINGFAM POP 1 8X44 
8962 2 6 1 8  
8371  1920  
9562  662  
8666 1 7 50 
6946 1 629 
9258  3 1 1 4 
60 1 3  3684 






6 347  
7706 




5 1 6 3  
5 1 1 1  
40 1 6  
2 749 
9 2 9 7  






















STANDARDIZED VARIABLE SCORES FOR EACH COUNTY : DUIENS ION II I 
Ml6LF MEMP M22X24LF 
844 7 7649 8625 
5875 4 368 7333  
4335 34 1 2  885 7  
7888 10000 10000 
2623 198 1 66 39 
7259 6938 94 75 
5830 3764 9 148 
8654 7354 84 70 
6030 4819 68 15  
3881 440 1 7525 
7 1 1 7  5 1 52 883 1  
6650 7228 10000 
8882 82 14 8799 
665 3 5295 94 7 1  
2369 7608 5 2 73 
6726 8124 9020 
Golden Valley 440 1 70 14 9482 
Grand Forks 685 3  4 532 6895 
Grant 690 7 8248 8790 
Griggs 16 70 4382 5959 
Hettinger 4379 6 384 6272 
Kidder 6837 687 1  8762 
LaMoure 63 19 7584 84 1 2  
Logan 6234 7249 8758 
McHenry 6440 7687 9383 



























7 34 1  
APPENDIX I (Continued ) 
County Name Ml6LF MEMP M22X24LF M35X44LF 
McKenzie 7920 6386  866 3 10000 
McLean 5 354 46 10 7540 7 750 
Mercer 8 39 3  7244 7999 8 72 5  
Morton 6980 6 555  8952  8 8 8 1  
Mountrail 4849 5 145 7 1 1 5  5 1 24 
Nelson 4862 4760 79 7 1  8465 
Oliver 8269 8462 7694 868 2  
Pembina 32 1 4  27 1 5  7642  46 8 1 
Pierce 460 1  50 1 9  8 1 9 3  36 70 
Ramsey 542 1 5250 8085 765 1 
Ransom 4 1 35 5 7 39 9 76 8  74 6 7  
Renville 6485 3804 8960 7 8 1 7  
Richland 255 3 2 7 79 4476 7 348  
Rolette 195 3 2 385 6092  9 33 
Sargent 7685  57 7 7  8995  10000 
Sheridan 789 8 669 8 10000 8 39 1 
Sioux 4528 6260 6609 7 8 1 7  
Slope 596 1  7406 10000 10000 
Stark 6339 47 19 7 204  8 7 8 8  
Steele 5805 40 39 906 7  724 3 
Stutsman 4827  5 72 3  7 1 5 3  665 3 
Towner 2883  1995  6766 1 350 
Traill 227 1 19 16  4593 7020 
Walsh 3 1 50 44 39 49 3 1  2 5 72 
Ward 904 7  6838  9009 8959  
Wells 5202 6 196 8360 7 380 
Williams 7018 4886  89 70 8065 
Aurora SD 6850 8336 8 8 8 3  748 1 
Beadle 76 3 1  74 1 8  8982  
0\ 
8 7 1 4  
APPENDIX I (Continued) 
County Name M16LF MEMP M22X24LF M 35X44LF 
Bennett 750 1 598 7  6 3 35 5635  
Bon Homme 6046 6146 89 8 1  9424 
Brookings 4592 2249 5 1 8 6  8 9 36 
Brown 6967  5447  8 1 97 8439  
Brule 9549 66 17 9466 10000 
Buffalo 4443  323 3  5 5 35 1 3 10 
Butte 8069 7085 8987 8 824  
Campbell 6300 6262 9 3 8 7  748 1 
Charles Mix 7028 7359  9151 9 266  
Clark 7285 7142 82 3 8  784 3  
Clay 196 3 0 0 7008 
Codington 7024 67 31 8964 8 790 
Corson 6402 5782  5462 861 8  
Custer 66 31 5939 9256 6 720 
Davison 72 3 1  6246 8907 7958  
Day 464 3  6 7 3 3  8236  8 8 3 7  
Deuel 6885  8652 8567  9 3 20 
Dewey 6726 5628  7201 7517 
Douglas 8285 7836  909 2 10000 
Edmunds 7352  824 8  9 145  10000 
Fall River 0 6277 8255 0 
Faulk 75 39 8364  10000 7 785 
Grant 7012 800 3 9 368  9 699 
Gregory 6755 64 76  9555  9066 
Haakon 10000 7045 9459 10000 
Hamlin 6764 7589 . 9095  10000 
Hand 7974 8 3 36  9698  794 3  
Hanson 6875 795 8 10000 920 3  N 
Harding 8479 95 79 10000 817 8 
-...J 
APPENDIX I ( Continued) 
County Name Ml6LF MEMP M22X24LF M 35X44LF 
Hughes 9 17 1  80 10 9777 9427 
Hutchinson 606 5  7592 849 6  92 8 1  
Hyde 7269  8 329 10000 10000 
Jackson 8609 925 1  10000 10000 
Jerauld 6707 504 5 8567 8 6 3 6  
Jones 9 165  9025 10000 10000 
Kingsbury 592 3  678 8  92 32 922 8 
Lake 6075 5 12 1  7045 8 907 
Lawrence 5757 48 19 6249 7799 
Lincoln 7494 7580 87 1 1  9 120 
Lyman 956 5 708 3  8760 8976 
McCook 7 1 10 8440 8709 9 1 52 
McPherson 56 34 9 3 1 8  8778 944 8 
Marshall 5 170 55 14 8 864 69 30 
Meade 8952 7449 92 36  6 67 3  
Mellette 6535  7442 7 3 30 10000 
Miner 6780 65 3 8  8527 8 890 
Minnehaha 7983  7 1 64 822 8  8209 
Moody 6 354 847 1 9642 10000 
Pennington 8292 605 1  8 1 92 8527 
Perkins 8895 7844 10000 92 10 
Potter 777 1 892 8  9227 10000 
Roberts 5522 5502 6669  84 1 9  
Sanborn 7209 7087 9 3 95 8 9 34 
Shannon 2569 154 8  44 85 2 34 1  
Spink 4 147 6795  405 1  7 3 1  
Stanley 7475 7349 906 8  844 8 � 
Sully 8701 6 8 16 94 87 7779 
APPENDIX I ( Con tinued) 
County Name Ml6LF MEMP 
Todd 2080 39 75 
Tripp 8587 7665 
Turner 5608 7 16 1  
Union 7345  6 740  
Walworth 6240  6686 
Washabaugh 6634 7482 
Yankton 629 7 668 1  
Ziebach 7294 4 320 
A two digit decimal is implied (6066 = 60. 66 ). 
M22X24LF 





64 53  




9 596  
7349 
8980 
7 1 87 
5 370 






MIGRATION RATES BY COUNTY: 
1950 AN D  1960 DECADES 
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APPENDIX II 
MIGRATION RATES BY COUNTY, 1950 AND 1960 DECADES 
County 1950-60 Rate 1960-70 Rate 
NORTH DAKOTA 
Adams -22 . 3  -23 . 5  
Barnes -14 . 3  -20 .2  
Benson -24 .0 -22.5 
Billings - 30 .1 - 32 .7 
Bottineau -1 8 .7 -22. S 
Bowman -1 3 .2 -15. 8 
Burke -20. 8 -26 . 6  
Burl eigh 4.4 1 . 9 
Cas s  - 5.7 - 3 .4 
Cavalier -27.1 -27. 3 
Dickey -22. 8 -21.5 
Divide  -1 8.4 -2 3 .4 
Dunn -26 .2 - 33 . 8  
Eddy -22.1 -24 . 6  
Emmons -27 . 9  -28 .1 
Foster -16. 3 -21 . 5  
Golden Valley -2 3 . 3 -22 .0  
Grand Forks 2.7 2 .7 
Grant -25.4 -29 .2 
Griggs -19 . 3  -21 . 9  
Hettinger -28 .5 - 31 . 6  
Kidder -26 .7 -27 . 8  
LaMo ure -22.1 -24.7 
Logan -29.4 -29 . 9  
McHenry -2 3 . 9 -27 . 5  
McIntosh -24 .1  -25. 3 
McKenzie -10 .1 -2 3 . 9  
11cLean - 3 8 .2  -27 . 3  
Mercer - 32 . 8  -18.2 
Morton -12 .2 -17 . 6  
Mountrail -11 . 3 -24 .1  
Nelson -21 .4 -22 . 0  
O liver -26 . 5  -22 . 0  
Pembina -19 .7 -24 . 0  
Pierce -25 .2  -26 . 3  
Ramsey -19 . 5  -14 . 2  
Ransom -20 .4 -15 . 6  
Renville -2 3 .  7 -27 . 9  
Richland - 1 8 . 7  -11 . 2  
132 
APPENDIX II ( Continued) 
County 1950-60 Rate 1960-70 Rate 
Rolette -24.2 -1 6.0 
Sargent -21.3 -21.2 
Sheridan -28. 4 -32.1 
Sioux -23.0 -24.0 
Slope -32.9 - 34.0 
Stark - 9.1 -12.2 
Steele -20.0 -28. 4 
Stutsman -11.0 -16. 6 
Towner -22. 6 -24.5 
Tra ill -1 6.9 -14.5 
W alsh -1 6. 4 -18. 4 
Ward 9.9 - 0. 6 
Wells -23.9 -23. 4 
Williams -22. 4 -23. 9 
SOUTH DAKOTA 
Aurora -1 6.3 -18. 0 
Beadle -12.9 -12. 0 
Bennett -24. 4 -17. 9 
Bon Homme -13.9 -12. 5 
Brookings - 5.8 - 0.7 
Brown -11. 4 - 4.2 
Bru le -12.2 -20.2 
Bu ffalo -24.1 -17. 6 
Butte - 9.8 -17.5 
Campbell -25.0 -28.3 
Charles Mix -35.7 -26. 0 
Clark -24.2 -24. 4 
Clay -12.8 7.3 
Cod ington - 9. 8 -14.1 
Corson -24. 9 -32.3 
Cus ter -20. 6 -10.7 
Davis on -12. 4 - 5. 6 
Day -23.7 -20.9 
Deuel -21.8 -22.3 
Dewey -16.0 -22.7 
Douglas -20.3 -1 9.1 
Edmunds -28. 4 -19.2 
Fall River - 9.3 -31. 9 
Faulk -21. 5 -19.9 
Grant -16.2 -17.1 
Gregory -24.1 -16.3 
Haakon -12.3 -25. 8 









































APPENDIX II (Con tinued) 
1950-60 Ra te 
-2 1 . 2  
-20 . 3  
- 1 4 . 4  
2 1 .9 
-1 6 . 2 
-2 1 . 0  
- 5. 0 
-20 . 6 
-2 1 .0 
-19.7 
- 1 2. 3  
-12 . 2  
- 1 4 .5 
- 18 . 4  
- 19 . 2  
-27.9 
-25.5 




- 15. 6 
17. 6 
-2 3 . 4  
- 1 4.9 
-23. 6 
-2 1. 1 
-20 .8 
- 1 4 .9 
48 .7 
-2 1.0 
-2 1 .5 
- 18.9 
- 17 . 0  
- 1 6.5 
-10 .8 
-5 1 . 0  
- 9.5 
-2 1 . 9  
133 
1960-70 Ra te 
-22 . 0  
-26 .9 
-30 . 0  
-23 . 3  
- 1 3 . 3  
- 1 3 . 2  




-10 . 2  
- 10  . 2  
- 9 . 0 
- 19 .9 
- 19. 1 
-20 . 3  
- 1 7 . 7 
27 . 3  
-24 . 4  
-2 1 . 8  
- 5 . 2  
- 18 . 2 
-2 1 . 5  
-26.7 
-24 . 8  
-21. 3 
-24.5  
- 1 .  7 
- 1 4 .8 
-54 . 6  
-23 . 4  
1 4. 6  
- 18 . 3 
- 1 4 . 2  
- 1 1 . 9  
- 1 4 .8 
7.7 
- 1 . 8  
-30 .9 
(Source : R .  D .  Campbell, Un iversity of Missouri, Columb ia . )  
